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THE FIRST AMERICAN 
TYPE WRITER. 

In the old Patent Office 
reports for the year 1843 
may be found indexed on 
page 360, under the name 
of Charles Thurber, of 
Worcester, Mass., a " Ma- 
chine for Printing." Tlie 
date of issue is August 26, 
1843. Under the system 
then in vogue, it was 
placed in class XVIII. , 
" Arts Polite and Orna- 
mental." Two years later, 
in the 1843 report, on page 
1208, his name again occurs, 
this time as of Norwich, 
Conn. His second inven- 
tion is termed a " Writing 
Machine." The patent 
was issued on November 
18. As far as the records 
show, these were the 
earliest efforts of invention 
in ;this country in the de- 
velopment of a mechanical 
writing machine. The 
product of Charles Thur- 
ber's work and invention 
is illustrated here. It 
shows what may be prop- 
erly called the first Ameri- 
can type writer. The late 

Charles Thurber was successively a resident of Worces- 
ter and of Norwich. Early in life he became interested 
in the project of inventing a machine that would take 
the place of pen and pencil for those who were blind or 
otherwise incapacitated for or unable to write satis- 




THE FIRST AMERICAN TYPE WRITER. 

factorily. The work was taken up at the request of a 
Southern gentleman of means, to whom writing was a 
very irksome employment. The two patents and the 
present machine, as far as known, are all that exists 
to show what Thurber did. 



The actual machine va- 
ries in many respects from 
the device shown in his 
first patent. Many im- 
provements were intro- 
duced, and the apparatus, 
as finally completed, was 
found perfectly eflBcieiit 
except as to the element 
of time. Its operation was 
so slow that it was practi- 
cally abandoned, and few, 
if any, others were made. 
Thus the machine illus- 
trated is a most interest- 
ing relic. It was not 
known to be in existence 
until within a few years. 
The Hon. C. B. Pratt pur- 
chased the residence and 
effects of Mr. Thurber at 
Worcester when the latter 
moved away. Then a 
search was made for the 
type writer, and, after 
many days, it was found 
stored away among a 
quantity of machinery and 
other apparatus. There 
. it had lain for over twenty 
years, during which period 
no care whatever had 
been bestowed on it, and 
its massive construction 
is about all that saved it from total wreck. As it was, 
it had become badly corroded, and many parts were 
broken. Mr. H. R. Cummings, of Worcester, gathered 
up what was left of it with veneration. He had it 
(Continued on page 276.) 
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THE VNITED STATES lOINS THE INDVSTBIAL TTNION. 
By concurrence of the Senate on March 2 last, the 
government Jof the United States is about to become a 
member of the International Union for the Protection 
of Industrial Property. The ofiBcial papers signifying 
the desire of this government; to enter the Union are now 
being prepared by the State Department for exchange 
at Berne, Switzerland ; and in a few weeks, probably, 
the inventors, merchants, and manufacturers of this 
country will be entitled to share in all the benefits the 
Union can yield. 

The vast advantages which have accrued to the 
nations composing the International Postal Union are 
well understood. The Industrial Union is designed to 
confer equal benefits, but in another direction. One of 
its special objects is to secure better protection for pat- 
ents, designs, models, inventions, trade marks, and 
trade names. For example, at the present time, when 
a patent is issued here to an American inventor, he loses 
the right to obtain a patent in most of the European 
countries. He is therefore obliged to secure his foreign 
patents before the American patent issues, and he 
aims to have all the patents issue on the same date ; 
otherwise there is liability of invalidation of the foreign 
patents, while if the latter issue first, the term of the 
American patent is abridged. The American inventor 
is also subjected, at present, to the risk that outside 
parties may secure his invention in other countries in 
their own names, and deprive him of all right thereto. 
These and other di£Bculties will be removed when the 
United States enters the Industrial Union. One of the 
special provisions of the Union is that ^inventors, pat- 
entees, and proprietors of designs and trade marks 
shall have a prior right of registration in all countries 
or nations that are members o,f the Union. The term of 
this priority for Americans is seven months as respects 
patents, and four months for trade marks. This pro- 
vision is likely to be of great importance to our inven- 
tive countrymen. The regulations of the Union will 
also apply in favor of its members in respect to protec- 
tion against infringers. 

Several other excellent provisions pertain to the 
Union, which extends the segis of its protection to all 
kinds of industrial property and products, including 
agricultural productions, wine, corn, fruits, cattle, 
minerals, etc. We shall take occasion in future articles 
to explain more fully the nature and workings of the 
new institution. 

■ » « « > » 

AKT-EATEB AITD FENGTTIN. 
It is a long while since anything so curious nas 
arrived at the port of New York as the two live speci- 
mens which are now safely caged in the Philadelphia 
Zoological Gardens. The first of these is a live ant- 
eater (Taehyglossus hystrix), or echidna, an animal 
that lays eggs, and the other a penguin, a bird that 
cannot fly, belonging to a sub family of web-footed 
creatures living at sea, sometimes seen at a distance of 
300 miles from shore, but usually found near rocky 
islands and headlands or ice floes and fields. The ant- 
eater, because of its peculiarities of structure, its re- 
strictions as to diet, and the infrequency with which 
it brings forth young, has often been quoted, and not 
without reason, it would seem, as additional evidence 
in support of the theory of foreordination, the pre- 
arrangement of the universe to suit its occupants, or. 
what is quite the same thing, the nice adjustment of 
live forms to their surroundings. 

Were the ant-eater as prolific as other animals, his 
race would long since; have become extinct, because 
there is not enough food to go around of the kind he 
subsists on, or, if he came into existence where there 
were no collections of ants, and without the ability to 
get at the eggs of birds, nature could no longer be 
called an economizer. 

Speaking of such live forms as the ant-eater and 
those curious insects and fishes which have a protective 
resemblance, the late Professor Agassiz said : 

"The existence of a superior intelligence, whose 
power alone can establish and sustain such an order of 
things, I consider to have been established by rigid 
demonstration and on a truly scientific foundation. 
Species do not insensibly pass into one another, but 
each has its appointed period, and is not connected, 
except in the order of time, with its predecessor. An 
invisible thread, in all ages, runs through this immense 
diversity, exhibiting, as a general result, the fact that 
there is a continual progress in development, ending in 
man, the four classes of vertebrates presenting the in- 
termediate steps, an^ the inv;ertebrates the constant 
accessory accompaniment." 

One young one is brought forth by the ant-eater at 
long intervals. The young one attaches itself to its 
mother's back, and does not quit this position for more 
than a year. Curiously enough, nature seems to have 
calculated that food suitable for this animal is scarce, 
and that, at times, it must endure prolonged fasts, be- 
cause the ant-eater is capable of going without food 
for incredible periods. 

The new arrival, unlike its cousin (Myrmecophaga 
jubata), or ant-bear, can climb trees, and thus secure 
the eggs of forest birds, which it readily gets to its 

Before 



it started for Philadelphia the other day, it was given 
the white of an egg mixed with condensed milk, and 
seemed to enjoy it immensely. The lightning-like 
quickness with which it thrusts in and out its long 
glutinous tongue would seem marvelous, did we not 
know that the tongue of the toad is still quicker. 

The Philadelphia specimen is covered with quills 
like the porcupine, in this respect differing from the 
great ant-eater, which has long hair in place of quills, 
and, where the ground is ordinarily soft, can bury him- ' 
jelf below the surface in an incredibly short space of 
time. Unlike most burrowing animals, he uses all four 
feet at the same time, and sinks into the ground in 
much the same fashion as a harlequin at the panto- 
mime disappears through the stage on a descending 
trap. His spine curved, and the formidable quills 
standing out threateningly, like the retrenchment 
called in military parlance ohevaux de frise — a piece 
of timber traversed with spikes, used to stop cavalry. 
He is slow and awkward of gait, indeed cumbersome, 
and, as his claws turn inward, he cannot bear the 
weight of his body upon the soles of his feet, but must 
needs walk upon the callous pads formed on the back 
of the claws, and which cover an entire phalanx, or the 
space between two joints. Besides the purely de- 
fensive quills, it has a sharp pointed spur on the inside 
of its right hind leg, similar to those worn by the fight- 
ing cock. This spur is hollow, like a serpent's fang, 
and resembles it again in having at its base a sack of 
venom, which, pressed against by the spur during at- 
tack, injects its poison into the wound made by the 
spur. 

The newly arrived penguin is one of those curious 
birds only found in uninhabited and remote spots, and 
which, when out of the water, stands upright in long 
rows, silent and motionless, like sections of a great 
army in battle array, line upon line en echelon, that is 
to say, in the form of steps. Each line represents a 
distinct condition ; the young being in one, those of 
perfect plumage in another, while the other lines are 
made up of those moulting and sitting upon eggs. 
The penguin can neither fly nor walk, and while mov- 
ing over the rocks lies flat and propels itself along by 
means of its wings, which it uses like anterior limbs. 
In the water, however, it is at home, moving under the 
surface as actively as a fish. 
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Honr IVood Is made. 

In many trees the annual layers are so regular, and 
seem to be placed so nicely, that one not a botanist 

wias 
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formed matter sent down, sliding over the old layer 
like the section of a telescope ; but, though the food 
was prepared by the leaves in a great measure, the 
actual growth was made by the germination of some of 
the cells along the whole outside wall of last year's 
wood beneath the inner bark. The germination of the 
cells takes place about the middle of June. Take a 
healthy cherry tree, and strip it entirely of its bark to 
any length desired. At that season a viscid liquid will 
be found covering the woody surface in abundance. 
The stripped part is covered with a cloth to prevent 
evaporation, and in a few days numerous dots, like 
needlepoints, will be seen about the sixteenth of an 
inch apart all over the surface. These are the young 
cells which have germinated from those of last year. 
They continue germinating, one from the other, until 
they meet, when they unite and form a complete suf ' 
face. 

In the" autumn a layer of wood will be found just as 
thick as in the part of the tree not disbarked, and a 
single layer of liber, with its outer coat of cellular 
matter — perfect bark — will have been formed over the 
whole. The entire formation of wood and bark can 
thus be seen by the ordinary observer without tbe 
necessity of any nice microscopical work. Other people 
have tried the experiment with other trees. We have 
seen large apple trees that have had their bark peeled 
wholly off from their trunks, at the season named, 
make an entire new layer of bark and wood, not only 
with no injury to the tree, but to its manifest enjoy- 
ment ; but our own experiments were confined exclu- 
sively to the cherry. By this experiment we*earn that 
there is no difference primarily in any part of the an- 
nual covering. The same cell may becoiiie permaneht 
tissue or generating tissue, and from the generative 
tissue may come, before the season of growth closes, 
every form of structure known to anatomists, from pure 
wood to the outermost cuticle of the bark. HowthfeSe 
cells become differentiated may be passed, over h^re. 
We know that cell growth is not always uniform in its 
operations. The law that changes the outermost series 
of newly made cells into liber need not necessarily 
operate so exactly as to make them perfect to this end 
— a few may be thrown off into the liber as generative 
tissue — and, granting this possibility, we see how the 
woody granules in the apple are formed. — The Garden. 

< I ■ I » 

In Russia, on the northern railways, the locomotives, 
hitherto burning wood or coal, are being adapted ftjr 
peat burning, the saving being estimated at fifty p^r 
cent. 



© 1 887 SCIENTIFIC AMERICAN, INC. 



April 30, 1887.] 



^mnixtU %mtxitMni 



273 



Tbe Nature of Patent Rigbts. 

In a recent jury trial for the infringement of a pa- 
tent, Judge Carpenter, of the United States Circuit 
Court, Massachusetts, gave the following interesting 
explanations to the jury concerning patents and their 
nature : 

"It may be useful for you to understand in a gen- 
eral way what is the nature of these rights that are 
called ' patent rights,' and of which this claim which 
is brought here is one. You know to how large an ex- 
tent the progress of the country has depended upon 
nf,5y.9,nd useful inventions in the mechanical and other 
useful arts, and the attention of the Congress was 
early turned, in pursuance of the Constitution, to the 
consideration of what methods ought to be adopted, in 
the first place, to protect the rights of inventors, and, 
in the second place (which is equally important), to 
protect the rights of the public. In order to accom- 
plish these two results, the patent laws have been en- 
acted, which provide in general terms as follows : He 
who has invented a new and improved process or ma- 
chine may, if he sees fit, retain within his own breast 
the knowledge of the thing, or if he constructs ma- 
chinery for the purpose of illustrating his invention 
and puts it into use, or if he carries on the process 
which he has invented, he may choose to carry it on 
secretly, and if he is able to preserve the secret from 
the depredations of others, he may thus retain a per- 
petual monopoly — a perpetual, exclusive use of the 
invention — and may thus, as it were, perpetually levy 
tribute upon the public for the use of it. The provision 
of the law, however, is that if he will make public the 
machine or the process which he has invented, if he 
will put down upon paper a clear, distinct, and intelli- 
gible description of it, then the government will 
give him the exclusive right for a definite number of 
years (under the present condition of the law, for seven- 
teen jTears) to use that improvement, the consideration 
for that grant being, of course, that he has made it 
kuown to the public, so that when the seventeen years 
s^all have expired, the public will not only have the 
rjgrht, but they will also be able, to exercise this art for 
their own profit and advantage. So that you see on one 
side a special grant, made by the government to the 
inventor, that he shall have the exclusive use of his in- 
vention for a certain time, and there is, on the other 
hand, a consideration given for it by the inventor — 
that is to say, the disclosure of his invention, so that 
the public may afterward have the benefit of it. Now, 
this grant which is thus made to an inventor consti- 
tutes property to which he is entitled, and, as in the 
case of all other property, the law forbids any encroach- 
ment or infringement upon this right — that is to say, 
just as the law forbids any man to take and carry oft 
the physical property, as the book, or the knife, or the 
tool, employed by another in his work, so it prohibits 
any person from using or practicing the invention in 
respect of which this patent has been issued ; and in 
case any such infraction of the law should occur, the 
patentee has a right to bring his action against the 
person who has so interfered with his rights, and re- 
cover from him such reasonable damages or such other 
relief as the forms of law permit. He is allowed, 
and for a long number of years in the past he has been 
allowed, to bring his action either on the law side, as it 
is phrased, or on the equity side, of the court — that is 
to say, he may cause his dispute to be brought for de- 
termination before a jury, as in this case, or before the 
court, as in an equity case ; and he is allowed free 
liberty of choice between these different remedies, 
choosing, of course, that one which, according to his 
judgment and the best advice that he can get, will be 
the most advantageous to him. If the patent has ex- 
pired, as in this case, he is compelled by the law to 
bring his action before a jury, and the attitude in 
which he stands is this : He has no longer an exclusive 
right to this invention — that is to say, it is competent 
for any person in the community, notwithstanding the 
patent which we have here produced, at this present 
time, and to-day, to make the machine described in his 
patent. During the period of time, however, when the 
patent was in force, it was not lawful for any person to 
luake such a machine. Therefore, if during that time, 
as is here alleged, the defendants have made a machine 
which contains the invention patented by him, suppos- 
ing you find that to be a practical and valid invention, 
then his right now to recover such damages as he may 

have suffered is perfect 'and complete. 

" The provision of law that no person shall take, or 
use, or infringe the rights of a patentee does not de- 
pend upon the knowledge on the part of the public of 
the patent itself — that is to say, an actual knowledge. 
The patent is public, and is accessible to any person 
who may conceive that his business interests will be 
Bubserved by his finding out what his rights are and 
.what they are not; but whether he reads the patent or 
not, he is nevertheless bound by it. He cannot excuse 
himself by alleging, or by proving even, if he can 
prove it, that he was not aware of the rights of the 
patentee. A patentee's rights are derived from the 
.gcant of the government, and are complete from the 
.jtiime when the patent ie sealed and delivered to him, 
and it is the business of every perBon in the com- 



munity to avoid infringements, at his own risk. Nor 
is it necessary, gentlemen, before bringing the action 
that the patentee should notify or inform the defend- 
ant that he conceives there is an infringement of his 
patent. 

"The plaintiff may produce his patent, which is the 
evidence of his right, and if he shows that it has in 
point of fact been infringed, then it will be no defense 
to his action if the defendant either prove that he did 
not know of the existence of the patent or that the 
plaintiff neglected to notify him. He was bound to 
know, and the plaintiff was not bound to assist his 
information or knowledge by notifying him." 

■ ^ ( ■ > » ■ 

The Future of Our Boys. 
Mr. Noah Brooks, whom all boys will recognize as 
one of their best friends, and as one of the most in- 
teresting writers for the young people of this country, 
comments in a forcible way on a question of ever press- 
ing importance in the current issue of the Epoch. It 
is, "What shall be done with our boys?" He finds 
the learned professions full, and many avenues of 
work either crowded or closed. The sea, which 
formerly gave occupation to thousands of brave 
American boj's, is now sailed by vessels manned by 
foreigners. The employments once wholly filled by 
male youth are now largely occupied by women. 
These include clerical positions, private secretaryships, 
and the like. It is true that the new order of things 
makes competition sharper, and gives boys fewer 
chances ; but this country is so large, and its interests 
and demands so multifarious, that there is always 
something for every one to do. It stands to reason 
that all boys cannot achieve wealth and fame ; but as 
the years go, by the proportion of the fortunate ones 
will constantly grow larger. What is needed more 
than anything else to add to the usefulness and 
honor of coming generations is a higher and fuller ap- 
preciation of the dignity of labor. 

We have in mind the experience of a Maryland boy 
who was left several thousand dollars by his father. 
He did not squander it, as many boj's would have done, 
but he determined to spend it all, and he did it in 
such a way that it became the very best investment 
that he could have made. He went into one of the 
railway shops of the city at nominal wages, and paid 
the rest of his expenses out of his little fortune. He 
learned all he could in a practical way there, and 
then entered a first class school of technology. By 
the time he graduated his money was all gone, but he 
iwas able to earn his way. He kept on learning, and 
Ithe consequence was that he soon rose to an excellent 
position, and to-day he is in receipt 'of a splendid 
salary, and is considered one of the best .men in his 
profession in the country. 

Mr. Roberts, the wonderfully able and astute presi- 
dent of the great Pennsylvania Kailroad, started out as 
a]chain parrier in a surveying party. Mr. Frank Thom- 
son, the vice-president of the same road, was an ap- 
prentice in the Altoona shops. Mr. Samuel Spencer, 
of the B. & O., and one of the best railroad men in the 
country, was a clerk not many years ago at Camden 
Station. Instances innumerable could be cited, and 
the moral of them all would be to learn a trade, and 
to trust to industry and application for promotion. 
The future of our boys is the future of our country. 
We have not the slightest doubt that it will be bril- 
liant and substantial ; but the individual cases of 
marked success must always depend upon the ca- 
pacity and industry of the individuals. Boys who 
look upon life as a serious problem, that must be 
worked out and not played out, are able to take care 
of themselves. The idlers, who expect to live on 
money which they do not earn, are the drones in the 
great national hive of industry. 

» I ■ I » 

Chrome Steel Projectiles. 
The first lot of 12 inch chrome steel armor-piercing 
projectiles, manufactured by Messrs. Holtzer, have 
been received at Woolwich, and the trial took place 
on March 26, at Shoeburyness. The conditions of 
test upon which their acceptance depended, and which 
were much more severe than the specification of either 
the Russian or French governments for these shots, 
were more than complied with. Two selected projec- 
tiles were fired at 16 inch compound armor plates, 
manufactured by Sir John Brown & Co., Limited, and 
theie passed through the targets, being found entire at 
the back. The plates were exceedingly good, being 
some of the hardest made by Messrs. Brown & Co., but 
the shells completely shattered them. This settles the 
question as to the value of these projectiles in the de- 
struction of armor-plated vessels, since there is not an 
ironclad afioat which could not be riddled by these 
shots when once within range. As these are the first 
shots manufactured forthe English government, we are 
glad of such a satisfactory result, and we understand 
that the whole lot were delivered at Woolwich in good 
condition without any cracks or damage. 

Whatever soundness there may be in a somewhat 
widely accepted belief, in ofiBcial circles, that our stand- 
ard types of heavy shell are thoroaghly efficient be- 
cause they can destroy the onarmorad portions of hos- 



tile ironclads, it is evident that in any future naval 
campaign we shall be opposed to ships furnished with 
true armor-piercing projectiles, and the Ordnance Com- 
mittee have shown a wise appreciation of the necessi- 
ties of the situation by commencing to provide for the 
supply of materiel, which every first class power, except 
ourselves, already possesses. — Engineering. 



Ne\r Renied7 for the Sleepless. 

Now, what is it that disturbs sleep ? Noise ? Not 
altogether, for the inhabitants of besieged towns have 
been known to sleep through the roar of bombardment, 
and to waken suddenly when the firing ceased; Millers 
will sometimes start up from sleep, awakened by the 
mere stopping of the mill wheel. The rattle of a train 
in motion will induce sleep, as all travelers know. And 
last, not least, the sleep of infants, the sweetest and 
soundest sleep of all, is promoted by sound. The popu- 
lar view, then, that noise disturbs sleep, like most 
popular views, only touches the truth, but does not 
grasp it. The true cause of disturbance is interrup- 
tion. Any sudden cessation of the continuity of silence 
or of sound awakens the sleeper ; for sound, provided 
it be monotonous, has precisely the same effect on the 
brain as silence. That simple piece of mechanism, the 
alarm clock, is based on the theory of interruption — it 
interrupts silence. 

Now, might not, suggests the English Medical Jour- 
nal, an equally simple contrivance be made on the 
same mechanical principles, but with the reverse ob- 
ject, viz., that of insuring sleep by sound ? Its utility, 
to delicate persons especially, would be undoubted. 
Call it the morphiometer, the somniferant, or give it a 
French title, and christen it in the garde-somne, or 
sleep-preserver — a name, by the way, that would truly 
designate its object, for its real object would not be so 
much to promote sleep as to insure the sleeper against 
disturbance (and vulnerable side of light sleepers) by 
placing a bulwark of sound between him and the sud- 
den shocks of extraneous noise. Let your sleep-pre- 
server produce the drowsy, monotonous buzz of the 
humming top, not so loud as to be heard in an adjoin- 
ing room, but loud enough to drown distinct noises 
when placed close to the bedside or hung over the pil- 
low. 



Polarization of Resistance Oolla. 

During the last twelve months several instances of 
this phenomenon have been chronicled, enough to 
make it probable that a large proportion of coils are 
thus affected. Prof. Mendenhall was one of the first 
to notice it. At the Buffalo meeting of the American 
Association, last fall, a paper was read on the subject 
by him. On discovering the fact that a deflection of 
the galvanometer might be produced by a coil directly 
connected thereto, and not in a battery circuit, the 
most natural conclusion was reached that it had be- 
come charged, and that its electrostatic discharge pro- 
duced the effect. This was at once disproved by the 
fact that the current lasted for some time, in one in- 
stance for many hours. Electrolytic action was then 
suspected. 

The coils were examined, and those which showed 
polarization most strongly proved to be most affected 
as regards their insulation. Some were baked at 150° 
C, when polarization disappeared, only to reappear 
when a drop of water was placed upon them. In 
another case, a coil which had been restored by baking 
again, showed polarization after ten days' standing. 
The suggestion is made either to fill the entire space in 
the box surrounding the coils with melted parafflne or 
to use a tight box filled with- petroleum oil of proper 
quality. An important source of error is here pointed 
out, which all electricians should guard against. 



Cataract Induced by the Vibrations of Tuning 
Forks. 

Dr. S. Th. Stein, in order to examine the functions of 
the cochlea, acted on the eyes of very young porpoises, 
both in the unmutilated state and after the ears had 
been destroyed, by means of the vibrations of tuning 
forks of different pitches. Cataract was produced in 
both classes of experiments. In the entire animals con- 
tinuous subjection to. the action of a high-pitched tun- 
ing fork induced cataract in from eighteen to twenty- 
four hours, while a tuning fork vibrating 100 to the 
minute produced the same effect in twelve hours. In 
animals whose ears were destroyed, the cataract was 
much more quickly induced by the tuning fork, some 
two or three hours being then sufiBcient. Dr. Stein's 
theory is that the condition of the lens is affected by 
the giving off of heat from the body, and that this is 
altered by the vibrations, the perception of sound 
again tending to retard the development of cataract. 
The members of the Moscow Medical Congress, before 
whom Dr. Stein related his experiments, did not ap- 
pear inclined to acept his theories, and Professor 
Khodin remarked that it was not an uncommon thing 
for young porpoises to be born with cataract. To this, 
however. Dr. Stein replied that the cataract produced 
by his tuning forks passed off after a time, and could 
then be reindueed by the same method. 
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IKFBOTED C1TTTEB BAS FOB UOWXBS AKD BEAFEBS. 

The great advantage derived from the use of the im- 
proved cutter bar for mowers and reapers which is 
here illustrated is that it makes old machines run very 
much easier. The improvement is exceedingly simple, 
and the saving in power to be derived from its use is 
apparent. The middle or intermediate fingers of the 
guard are arranged somewhat closer to each other than 
the remaining ones on each side. The middle cutting 
teeth, or single tooth, where the fingers are of an odd 
instead of an even number, are made wider at their 
base ends than the others on each side. This arrange- 
ment virtually amounts to lengthening the cutter bar 
and shortening the finger bar at their centers. By this 
construction the cutting teeth throughout one-half of 
the length of the bar, when moving in either direction, 
are made to complete or nearly complete their cut be- 
fore the teeth of the other half come into cutting po- 
sition with the fingers, thus dividing up and easing the 
cut in both directions of the cutter bar's travel. This 
improvement has given great satisfaction wherever 
used, and even when applied to old and hard running 
machines has made them run easier than when new. It 
also does away with clogging. 

This improvement is the invention of Mr. L. Rundell, 




BUNDELIi'S IMPBOVED CTTTTEB BAB FQB HOWEBS 
BEAPEBS. 

of Qrapeville, N. Y., who will furnish further particu- 
lars, It may be applied to any machine for five dol- 
lars. 



* I » I » 



IHPBOVED CONDENSEB FOB WOOL, COTTON, 
COTTON WASTE, ETC. 

The somewhat crude state of much of the woolen 
machinery still in use finds many exemplifications. It 
is well known that, in order to divide the sheet of 
carded wool into threads, a large amount of the sur- 
face of the doffer card is lost through the necessity of 
spacing it In order to efle.ct the division. Hence the 
actual capability of the machine is reduced this much. 
A 60 in. dofler, through this necessity, can only, on the 
old plan, give about 60 threads, while the effective 
work it could do under ordinary circumstances, with- 
out spaces, would yield 120 threads. 



The raw material is usually passed through three 
cards — the scribbler, the intermediate, and sometimes 
two finishers. These differ only in the details, conse- 
quent upon the treatment of a different fiber, from 
those of a cotton mill, and in this respect it is mostly 
in the methods of feeding and doffing that the varia- 
tion is principally made. As observed above, it is in 
the doffer of the finisher card where the chief differ- 
ence is made. By the alteration introduced here, the 
woolen and cotton waste trades are enabled to dis- 
pense with the drawing, slubbing, and inter- 
mediate roving frames, or any machine analo- 
gous thereto. In fact, drawing in the woolen 
manufacture is avoided wherever possible, apd 
where not possible, is only carried to the ex- 
tent necessary to secure the desired attenua- 
tion. Hence th requirement of doffing from 
the finisher card in the form of thin tapes of 
wool, which in the condenser, by the transverse 
action of the rubber leathers between which 
these tapes pass, are rolled or condensed — not 
twisted, because the action is a backward and 
forward movement — into threads, and wound 
upon the condenser bobbins, ready for the 
drawing or spinning mule, accordingly as they 
have to undergo further attenuation 
or be made into a finished thread at 
once. 

The machine we illustrate herewith 
is a new condenser, which works equal- 
ly wool, cotton and cotton waste, by 
Mr. John Tatham, of Rochdale, and 
which is a decided improvement upon 
the old form, as it economizes the 
capability of the card to its full extent 
by permitting the doiflng cylinders to 
be covered throughout with an ordinary fillet 
card without spaces, as described above. 
Hence a 60 in. doffer is made to yield 120 good 
condenser threads, as against 60 on the old 
plan. This is accomplished by relieving the 
doffer of the duty of dividing the wool and 
carrying this a stage further into the con- 
denser, where, by the Introduction of a pair 
of rollers (shown in the front of our illustra- 
tion), having their peripheries grooved into 
spaces of the desired sizes, and in which the 
projections of one roller fit into the corre- 
sponding grooves of the other, the whole 
space is utilized and the production doubled. 
These are termed tape rollers, because of the 
series of tapes with which they are furnished (as shown), 
and which carry the sheet of Wool from the doffer 
cylinder, where it is divided into the required number 
of threads by the action of the grooved rollers, arid 
thence delivered to be condensed in the ordinary way 
by the rubbers. This is the main feature of the im- 
provement, the remainder of the condenser not having 
been materially altered. 

As compared with many condensers now in operation, 
the new one is a very substantially constructed and 
beautifully finished machine, with numerous improve- 
ments in details that need not be dwelt upon here, but 
which will at once strike the observer. The great fact 
to be dwelt upon is that the improvement increases 
considerably the production from the card, with the 
important results that this statement implies, and ef- 
fects considerable saving in the subsequent operation 
in the spinning mule. — Textile Manufacturer. 



THE KEYSTONE AUTOMATIC CAtt COUPLEB. 

It is claimed that the car coupler herewith illustrated 
meets all the requirements of the convention held by 
the executive committee of the Master Car Builders 
Association at Buffalo in September, 1885 — that it will 
couple with the standard link, and automatically with 
its own kind at a slow speed, and also when the cars 
are brought together sharply; and it can be set not to 
couple when the cars come sharply together. It will 
operate on a straight track or on a sharp curve, and 




AND 




PIFBOVED CONDENSES FOB WOOL, COTTON, WASTE, ETC, 



THE KEYSTONE AUTOMATIC CAB COUFLEB. 

will couple cars whether high or low. As the coupler 
can be operated from the side of the car by means of a 
lever, in uncoupling and also in setting the coupler to 
couple, there is no occasion for the brakeman to enter 
between the cars, and all danger of accident is thus 
avoided. The floor of the link recess slopes downward 
and backward, and when the link is inserted its outer 
end is raised in position to enter the opposite draw- 
head by a weight or dead block resting upon its inner 
end, as shown at the left in the engraving. To 
uncouple the cars, the latch of either car may be trip- 
ped from its lever, which will then fall to lift the 'coup- 
ling pin and dead block, leaving one end of the link 
free to allow the cars to be drawn apart. While the 
lever is in this position, the cars are drawn apart, and 




ADAM'S COMBINED LATCH AND LOCK. 

a gravity pawl swings forward under the lower end of 
the pin and holds it up. The outer end of the operat- 
ing lever is lifted and held in its raised position by a 
latch ; the coupler is then set to couple, and as soon 
as the entering link strikes the pawl, the latter is 
moved backward to allow the pin to drop through the 
link and couple the cars. In this coupler there are no 
springs or other delicate parts, and it is strong, reliable, 
and effective. 

This invention has been patented by Messrs. N. T. 
Bundore, H. H. Sechrist, and I. M. Brubaker, of Bun- 
dore. Pa., to whom railroad companies, car builders, 
and others interested may apply for rights of manu- 
facture and of use. 



COMBINED LATCH AND LOCK. 
The accompanying engraving represents a locking 
latch, the bolt of which may be fastened in an opened 
or closed position from the inside of the door, or left 
free to be operated ^y a key from the outside of the 
door. The stud of the knob of the lock passes through 
a slot in the face of the case, and carries at its inner 
end an arm which may bo so set as to lock the bolt in 
its extended or withdrawn position ; but when this arm 
is in a position at right angles to the bolt, the latter 
can then be operated from the outside of the door by 
means of a key. To increase the security of this latch, 
the key is formed at one end with nibs resembling those 
of an ordinary key, which will enter the lock, but will 
be unable to move the tumblers so as to permit of unV 
locking, while the opposite end is provided with a 
bow which will enter the lock, and will move the tutll'. 
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biers, so as to permit of unlocking by turning the key. 
The key is made in this form for the purpose of deceiv- 
ing persons who are unauthorized to use it, the object 
being to convey the idea that the end of the key pro- 
vided with nibs is to be employed for operating the 
lock, while it is impossible to operate it except with the 
bow end. When a key of this kind is lost, if the iinder 
is disposed to attempt to use it he will naturally employ 
the nib end, and will be unlikely to try the opposite 
end. Should a key be inserted in the key nut, which 
will not move the tumblers sufficiently to release the 




This firearm is also provided with a lever for opening 
and closing the breech, and which serves as a trigger 
guard. The lever not only ejects the exploded shell, 
but cocks the arm, and the same motion automatically 
moves a safety catch which locks the trigger, thereby 
preventing accidental discharge. The arm cannot be 
discharged except by intentionally releasing the catch 
and pulling the trigger. In order to permit rapid tiring, 
there is an adjustable device controlling the safety 
catch, so that the closing of the breech lever automati- 
cally releases the catch from the trigger. When rapid 
firing is not needed, the adjustable device can 
be set so as not to release the catch. 



EDEB'S DEVICE FOB SECUBIN6 ENVELOPES, ETC, 

levers, the key nut cannot be turned, and should a key 

having too great width be inserted in the nut, levers 

will be moved so far as to bring properly arranged 

pawls into engagement with a rack bar formed on the 

bolt, which will thus be locked, so that it cannot be 

withdrawn, even though the key nut be released. 

This invention has been patented by Mr. William C. 

Adam, 867 Washington Street, Buffalo, N. Y., who will 

sell the patent or receive offers to manufacture on 

royalty. 

< I ■ I ^ 

lUFBOVED FIBEABH, 
Mr. Salvatore J. Buzzini, of 500 West 125th Street, 
New York City, has recently patented an improved 




BTTZZINI'S lUFBOVES FIBEABH. 

firearm, which we herewith illustrate. By means of 
this invention the barrel of the firearm may be readily 
attached and detached, or replaced by another when 
necessary without having recourse to a gunsmith or 
other skilled artisan, which will be found a great con- 
venience to sportsmen and others. It also provides for 
a more accurate return of the barrel to its normal po- 
sition than is practicable when the barrel is secured by 
screwing it into the stock of the gun, and it also pro- 
vides for the ready dismemberment and securing of the 
forearm and stock, as well as the barrel. The upper 
engraving shows the parts assembled and the lower 
one shows the parts separated, with the barrel re- 
moved. The rear end of the barrel is provided with 




DEVICE FOB SECITBING ENVELOPES, ETC. 
The simple device which the accompanying 
engraving illustrates is designed for securing 
or sealing envelopes, binding bills or state- 
ments, etc. The device consists of two flat bars 
bent to the shape shown, and hinged together 
at the ends of their long arms. Near the end 
of one short arm a concavity is formed, over 
which rests, when the bars are closed, a tubular 
section secured to the other short arm, which 
is formed with an aperture the same size as' the 
tube. Fitted to slide in the tube is a follower, 
which is normally pressed upward by a spring. 
To use the device for sealing an envelope, 
the flat arm is inserted in the envelope, between 
the back and contents, when the flap is then folded 
down. In the tube is placed a disk of thin sheet 
brass or other suitable metal formed with sharp spurs 
bent at right angles to the disk. This arm of the 
device is then turned so that the spurs rest upon the 
envelope flap, when the follower is struck a light blow 
with the hand, driving the spurs through the flap and 
back of the envelope. The spurs strike the concavity 
and are turned inward toward the center ot the disk, so 
as to fasten the two sheets of paper securely together. 
By turning the arm as it is drawn out, it may be re- 
moved from the envelope without danger of tearing 
the paper. It is evident that sheets of paper of any 
description jnay be fastened to- 
gether in the same way. If de- 
sirable, the disks may be stamped 
with a trade mark, firm name, 
or suitable device. 

This invention has been pat- 
ented by Mr. James M. Bder, of 
27 Holborn Viaduct, London, 
England. 

*-* 

IHPBOVED STOVE PIPE COLLAB, 
The object of this invention is 
to provide a simple and efficient 
device for clamping a stove pipe, 
and holding it in its position 
in the flue. The collar is of 
the usual form, and is divided at one side by cutting 
out a segment. This opening is covered by a seg 
mental plate, of the same form in cross section as the 
collar, and which overlaps the ends of the collar. The 
plate is secured to one end of the collar so as to slide 
over the opposite end. Upon the face of the plate is 
formed a projecting chamber, open on its upper side 
and at one end, and from the free end of the collar an 
ear projects into the chamber. A bolt passes through 
an opening into the chamber, through an openiiii; in 
the ear, and receives a nut beyond the ear, so tha "■, by 
turning the bolt, the collar may be contracted or ex- 
panded as required, as wi.ll be understood from the 
lower figure in the annexed cut. The collar is held 
in place on the flue by E-shaped straps, the long arms 
of which are inserted behind the wall of the flue and 
the short arms are apertured to receive bolts which 
pass through the front of the collar, through the short 
arms and into nuts behind the arms. The divided col- 
lar is placed against the wall of the flue, the angled 
plates are inserted and their bolts are tightened suffi- 
ciently to hold the collar in place. The stove pipe is 
then passed through the collar and into the flue, when 
the collar is contracted around the pipe by turning its 
bolt until the pipe is clamped tightly in the collar. 
The bolts in the angled plates are then further tight- 
ened to draw the collar closely against the face of 
the flue, and thus hold the pipe firmly in place. 

This invention has been patented by Mr. Edgar 
Mather, of Matherton, Mich. 



a metal strap in one piece, bent under the bottom piece 
and fastened at its ends to the top piece. Within the 
tube are placed one or two plungers, the inner faces of 
which, next the butter, maybe formed with any desired 
design to imprint the butter as or before it is removed 

for use. It is obvious that 




when the 
removed. 



clamp frame is 
either of the 
be pressed 



may 



plungers 

against to force the butter 
from the opposite end of 
the tube in any desired 
quantity, and the butter 
projecting from the tube 
■will have smooth, true 
sides, and may be cut off 
easily by a knife passed 
closely to the end of the 
tube. Butter not used may 
be returned to .the tube. 
The tubes maj' be made 
of any desirable shape in 
section, and of such size as 
to hold a given quantity, 
thus obviating the neces- 
sity of weighing the butter 
when selling it. The name 
of the producer ofthe but- 
ter may be marked upon the tube. This jar makes a 
convenient package to handle, allows the butter to be 
cooled, by putting it in cold water or ice, and the but- 
ter in it remains sweet and fresh for a long time. 

This invention has been patented by Mr. H. E. Hin- 
man, of Ravenna, Ohio. 



S>.c\.>^\A.>i\X 



COMBINED CIGABETTE AND HATCH BOX. 

At one end of the interior box, which is adapted to 
slide in a casing of the usual form, is a transverse par- 
tition, having an upper integral portion, which may 
be bent over to form a lid for the end compartment, 
which is designed to hold matches. The other com- 
partment is purposed to hold cigarettes. As the inner 




HATHEB'S IHPBOVED STOVE PIPE COCIAB. 

flanges, and lies within the half socket portion of the 
stock, and may be provided with a rear smooth exten- 
sion, arranged to fit within a smooth socket of the 
stock. This construction differs essentially from a 
screw-threaded fit. The barrel is held firmly at its rear 
end, and secured from forward or longitudinal move- 
ment by a locking cap, which is removably held in 
place. Ttjfe lop of the cap forms the base piece of the 
hinged and adjustable sight. 



SAVAGE'S COHBINED CIGABETTE AND HATCH BOX. 

box is drawn out, by means of a piec? of tape attached 
to its bottom, the lid of the match compartment is 
opened by a simply arranged rubber band. The in- 
terior box can be pushed or, preferably, drawn into 
the casing by grasping the opposite end of the tape. 
The upper box shown in the engraving is designed to 
hold ten cigarettes, while the lower one holds twenty, 
and is provided with a compartment for matches at 
each end. 

This convenient article for smokers' use is the inven- 
tion of Mr. Reavel Savage, of 47 Lexington Street, 
Baltimore, Md. 



IHPBOVED PITTTEB JAB. 
This butter jar consists mainly of a cylinder made of 
glass and two end caps or covers which are fitted to the 
outside of the tube and are adapted to press on packing 
placed at the ends of the tube to make air tight joints. 
The clamp frame consists of top and bottom cross 
pieces and side pieces, and is made to receive the 
cylinder with its caps on. In the top cross piece is 
fitted a screw,- which may be screwed down hard upon 
the cap, to press together both caps, and draw their 
packings tightly to the ends of the tube. The clamp 
frame may. be made of any material having the 
requisite strength. As here illustrated, the top and 
bottom pieces are made of wood and the side pieces of 




SMITH'S IHPBOVED PEACH STONEB. 
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THE FIBST AUESICAN TTPE WBITES. 

{Continued from first page.) 
cleaned, the broken parts were replaced, and it was re- 
stored, substantially, to its original condition. The 
idea in doing this was to enable the public to see the 
first type writing machine ever invented or made In 
this country, upward of forty years ago, by a respected 
citizen of Worcester. 

The restorations were carried out so as to reproduce 
essentially the missing parts. Some minor variations 
were admitted, however. Thus in the original ma- 
chine the keys were of bone, slightly cupped, with 
letters in relief, so that the blind could use it. These 
were found to be nearly all destroyed, and in the re- 
storation were replaced by disks bearing printed let- 
ters. We are indebted for the foregoing particulars 
to Mr. H. R. Cummings, of the Worcester iSpy, and 
representative of the Standard Remington Type 
Writer Company. 

The construction and operation of the machine are 
clearly shown in the cut. The type are attached to 
the bottom of a series of rods, which can be pressed 
vertically down by the finger, a spring forcing them 
up again when the pressure is released. These rods 
are carried by a horizontal wheel, and are arranged 
around its periphery. By rotating the wheel, any de- 
sired type can be brought to the front. There a sta- 
tionary guide is placed to direct the type which is 
making an impression. An inking roller, seen ou the 
right hand, inks the faces of the letters. 

Arranged in the front of the type wheel Is a roller, 
to which the sheet of paper is attached by clips to it. 
This Thurber machine was the first one embodying 
a roller for the paper. Finger pawls working into 
ratchets at the ends of the drum serve to rotate it 
after each line was printed. By means of a handle, 
which Is seen projecting from the right side of 
the frame, the drum is shifted longitudinally on 
its axis rod, after a letter has been printed. Both 
of these operations were executed by the operator 
separately. But the essential mechanism for print- 
ing successive lines was for the first time real- 
ized in this machine, namely, a paper-carrying roller, 
■which rotated to give the line spaces, and which also 
moved longitudinally to give the letter spaces. 

The operation of the machine was extremely slow, 
and was as follows : The paper was secured to the 
drum, and was brought into the proper ,place under 
the type-bar guide. The type wheel, was revolved 
until the desired letter came over the guide. The }iey 
was then forced down with the finger, and the charac- 
ter was printed. A key was then pressed which shifted 
the roller longitudinally to the distance of one letter. 
The type wheel was then turned, and the next type was 
brought in place and was printed. When the line was 
completed, another key was pressed and the paper 
roller was rotated on its axis to the distance required 
for a new line of printing, which was then proceeded 
with as described. 

We have alluded to the paper-carrying roller as con- 
stituting one of its most interesting features. This roller, 
combined with the "basket" of pivoted type keys of 
the Beach machine, by which rapid printing is done, 
constitute the two leading elements of the fast type 
writers of to-day. 

■ I ■ t > 

IMPROVED OBE CBTJSHEB AND AHALGAMATOB. 

The engraving illustrates a new machine which has 
been made by the Reading Iron Works Company, Eng- 
land, and described by the Engineer as follows ; The 
machine consists of an inverted cylinder 8% inches 
diameter and 9 inches stroke, attached to a cast iron 
standard, and having something of the appearance of 
an ordinary steam hammer. To the piston rod Is 
attached a steel head, which crushes the ore between 
it and the anvil beneath. The steel head and anvil 
are inclosed within a cast iron box or " mortar," which 
Is provided with three mouths, within which are fixed 
steel grids arranged either vertically or adjustable to 
the angle most suitable for the ore to be treated. 
In front of these grids is a wrought iron removable 
plate, which confines the pulp that splashes through 
the grid when the machine is at work. Water pipes 
are so arranged that jets of water are directed upon 
the quicksilver baths and grids and interior of the 
mortar. The hammer or stamp Is raised by the 
action of steam beneath the piston, which compresses 
the air contained in the upper part of the cylinder, 
ttie Ingress and egress of the air being contrpUed by 
suitable valves. The stamp falls with a^iforce due to 
its weight plus the pressure of the compressed air 
above the piston. Steam is admitted to the cylinder 
by a slide valve and sliding plate of special construc- 
tioUi the latter being moved by a small auxiliary cyl- 
inder, which governs the admission of steam beneath 
the piston, and allows for variation in the thickness 
of ore in the mortar. The Slide valve is moved by an 
arrailgement of levers and link attached to a pro- 
longation of the piston rod, which works through the 
top cover of tfje cylinder. The hammer or stamp is 
therefore raised by steam alone, without the tappets, 
cams, or other arrangements used in stamps of or- 
dinary construction, and friction is thereby reduced. 



The ore to be crushed, being first broken to pass 
through a IJ^ inch mesh, is raised by an elevator, 
consisting of cups fixed to an endless chain passing 
over a suitable wheel worked by means of friction 
pawls. These are actuated by a lever, which in its 
turn is moved by a stud upon the prolongation of the 
piston rod. In a report on the machine, Mr. Barnes 
Kinsey, M. Inst. C. B., says: "The machine was 
driven during my inspection by a pe^tent nozzle ver- 
tical boiler of 10 horse power nominal, manufactured 
by the Reading Iron Works, %nd is well suited for the 
purpose. Indicator diagrams taken gave 7'57 as the in- 
dicated horse power. The quantity of ore crushed 
was at the rate of 12 cwt. per hour, equal to 14 tons 
per day. This result was obtained with grids having 
a mesh of 64 holes per square inch, and I estimate 
that had the grids been the ordinary mesh of 90 holes 
per square inch, the duty would have been equal to 
that of a 10 head cam stamp mill, which requires 10 
horse power nominal to drive it, and will theoretically 
crush 10 tons per day ; but being liable to clog, owing 
to the irregularity of feed in machines of the cam 
type, the blow of stamper and consequent useful ef- 
fect are reduced. This cannot take place with Wil- 
liams' patent stamp, the rapidity of the blow causing 
the water to act upon the ore in a much shorter time 
and thus assisting disintegration, which' in the cam 
stamp is retarded through the stamper resting for a 
longer period upon the stuff. The large size of the 
mortar in the Williams stamp, combined with the ar- 
rangement of the anvil face below the water line, is 
very effective. A splash is produced each time the 
stamper falls, driving the crushed ore or pulp against 
the grids and at the same time cleaning them, and as 
the angle of the grids can be adjusted to the material 
under treatment, an excellent result can be obtained. 
The whole of the mortar can be cleaned in fifteen 
minutes. An effective arrangement has been devised 
by means of a tray fixed on the top of a mortar be- 
neath the steam cylinder, for collecting any oil or 
grease that may run down from the moving parts or 
cylinder, and preventing It getting into the mortar. 
The wear of the anvil and stamp head is considerably 
less than in cam machines, and is allowed for by a 
screw adjustment by which the cylinder and stamper 
can be lowered in a few minutes. The weight of the 
machine is 4J^ tons, as compared with about 12 tons 
average weight of a ten stamp mill with iron frame of 
ordinary pattern. The ore pulp is delivered on to 
three tables, which are covered with amalgamated 
plating ; and either of them may be thrown out of use, 
by sluice plates, and thus enable it to be cleaned 
without stopping the machine. Ripples are pro- 
vided for collecting the mercury. The tables deliver 
the pulp to a patent agitator amalgamator, which 
consists of two parts. The first is a horizontal taper- 
ing cylinder or drum, having ripples formed within 
it for the reception of mercury and plating. It re- 
volves slowly on the edge of amalgamator No. 2, 
which is kept in motion by a spur gear and chain 
worked from the automatic feed gear of the stamp. 
Amalgamator No. 2 is in the shape of a crinoline 
revolving on a vertical shaft. The top is formed into 
a pan about 3 feet diameter and 3 inches deep, 
for the reception of mercury. The sides hang down 
about 3 feet, and are formed with small channels for 
mercury, the spaces between them being filled in with 
amalgamated plating. The whole rests upon an iron 
pan, which also serves as a foundation plate. On the 
top of the vertical shaft is a receiver ior exhaust steam, 
which is distributed through a series of removable 
pipes on to the surface of the mercury contained in 
the top pan. This is kept in a constant state of ebul- 
lition by the steam, enabling the mercury to come in 
contact with every part of the pulp, this important 
point being greatly facilitated by the warmth pro- 
duced. The ends of the distributing pipes are fitted 
with copper nozzles to act as collectors, and there are 
also a number of hollow amalgamated copper balls 
which float in the top pan and act in a similar man- 
ner." 

* I ■ » » 

Wby do not tbe Gastric Jalces Destroy the Stomach? 

Why the walls of the stomach and intestine are not 
themselves digested by their own fluids has for more 
than a hundred years been a mooted question in phy- 
siology. John Hunter, in a paper read before the 
Royal Society in 1773, maintained that it was because 
these tissues were Hying, o^, ap he expressed it, " ani- 
mals, or parts of animals, possessed of the living prin- 
ciple, when taken into the stomach, are not in the 
least affected by the powers of that viscus so long as 
the animal principle remains. Hence it is that we find 
animals of various kinds living in the stomach, or even 
hatched and bred there, yet the moment that any of 
those lose the living principle, they become subject to 
the digestive powers of the stomach." Other theories 
have been advanced to explain the facts in the case, 
but all are unsatisfactory. 

Dr. J. W. Warren contributies an article to the 
Boston Medical and Surgical Journal, in which he re- 
views the evidence presented by those who have main- 
tained these several theories, and gives the results of 



some twenty experiments of his own, made on fifty 
frogs. He suspended the legs of the frogs while living 
in an artificial gastric juice (that is, pepsin and hydro- 
chloric acid), and found that the muscular tissue was 
digested, as was shown by the presence of peptone, the 
frog remaining alive throughout the experiment. 
When acid alone was used without the pepsin, the 
muscle was softened and dissolved, but not peptonized, 
and therefore not digested. It thus appears that living 
tissues may be digested, and that the problem is as f^r 
from solution as ever. Dr. Warren comes to the sai^e 
conclusion, but promises to investigate the subject more 
fully in the future.— Science. 

' — .♦ I ■ I > 

IHFBOVED PEACH STONEB. 

The accompanying engraving represents an improv- 
ed peach stoner, that will cut and stone from three 
and a half to four bushels of clingstone peaches per 
hour. The cast iron supporting frame is secured bjA^a 
clamping screw to the edge of a table. The upper 
part of the frame is formed with an extension, having 
vertical bearings for central and side rods which are 
connected together by upper and lower cross pieces. 
This arrangement of the rods prevents any side move- 
ment, and causes the knives to descend perfectly true 
and straight. To the upper end of the central rod is 
pivoted the operating handle, which is pressed upward 
by a spring arranged as shown. To the lower end of 
the rod is secured a fiat steel spring, which is bent at 
right angles at its corners, and carries at its lower ends 
jaws whose meeting upper edges are formed witti 
recesses, and with tongues fitting and sliding in the 
recesses. These tongues serve to prevent side move- 
ment of either jaw, as the jaws are moved apart when 
their cutters pass around the peach stone. In the 
lower forked free ends of the jaws are journaled cir- 
cular revolving cutters, the edges of which are beveled 
and sharpened to adapt them to cut the peaches in 
halves. To the jaws, on each side of the cutters, are 
secured curved knives. To the lower cross bar are 
secured the upper ends of side knife supports, which 
are provided at their lower ends with auxiliary knives, 
which extend down on each side of the jaws, and are 
formed with curved cutting edges. The frame has a 
laterally extended shelf, having a slot formed through 
it, and on opposite sides of the slot are placed curved 
knives. 

In operation, the peach is placed upon the curved 
knives carried by the shelf, and which cut into the 
lower side of the peach until they strike the stone. At 
the same time the handle is depressed, wiien the cir- 
cular knives cut into the peach and strike the stone on 
its flat sides and at the stem end, the peach having 
been set so as to receive the cutters in that position. 
When the circular cutters meet with the resistance of 
the stone, they travel around the stone, the spring ad- 
mitting of this movement, and carry the curved knives 
with them at equal distances fromthe stone, the peach 
being thus divided and cut away from the stone ex- 
cept a small strip at the sharp edges of the stone, which 
is cut away bj' the auxiliary spring knives, which are 
made of spring steel, to permit them to follow the 
curvature of the stone. The halves of the peach fall 
into a box placed to receive them, and the stone passes 
up between the jaws and is pushed up and out by the 
next stone. It will be seen that this machine is strong 
and simple in construction and well adapted for the 
work. 

This invention has>been patented by Mr. J. H. Smith, 
of Little Rock, Ark. 



The Projection of Para- and Dla-magnetlc IHove- 
ments of Iilqnlds. 

A. Ricco, in VEletlricita, gives the following simple 
method of illustrating the different effects produced 
upon para- and dia magnetic liquids by the electro- 
magnet. Collecting, by means of a convex lens, the 
rays from a candle, he reflects them from the level and 
plane surface of the liquid before the current is passed 
around the magnet. An image of the flame is thus 
projected, and is received upon a white screen. The 
current is then turned on. If the liquid is neutral or 
" amagnetic," no effect is produed ; otherwise the im- 
age is scattered and confused. If the liquid is para- 
magnetic, the image can be caused to reappear Toy 
bringing the light or the screen nearer to the liquid 
surface, or by taking away the lens. The new image 
will be drawn ^fe, indicating the formation of a cyl- 
indrical reflecti^j^krface composed of the liquid itself. 
If the liquid is' ^Mbagnetic to cause the imiage of the 
flame to reappear, the flame or the screen must be 
withdrawn to a greater distance, or a lens of shorter 
focus must be substituted, thus proving the convexity 
of the surface. 



How to Cure Hearts. 

Place the thumb upon the ■vyart, and press it against 
the bone. Move the wart ba,ck and forth upon the 
bone until the roots become Irritated ^>r sore, Vrhen 
the wart will disappear. I have had quy^s a nuniber 
upon my hands, and have got rid of all oi theiu in the 
above manner. 
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Tbe Spiral Fracture of Tubes— Anotber Inntance. 

To the Editor of the Scientific American: 

The account of the breaking of a glass tabe so as 
to form a spiral, given in your issue of this date, 
calls to mind a similar experience of our own which 
tuay prove of interest in this connection. We had 
several years ago a test tube break in the laboratory, 
in precisely the same way, while being cleaned. It 
formed a spiral spring, which had considerable elasti- 
city. The width of the spiral band was about the same 
throughout as in the cut you show. We had no reason 
to think that the tube had been in any way cut or 
scratched. Griffin & Little. 

Boston, April 9, 1887. 

* I ■ » > ■ 

Exposure not Oondaclve to Bealtb. 
3jb the Editor of the Scientiflo American : 

A writer in your paper of the 9th inst. advances the 
theory that the exposures of army life are conducive 
to health. An experience of five years leads me to 
differ with him. Before the war I spent a year on 
the plains, and during the service I spent three years 
in the Northern army. Later I spent another year 
camping out, and in all that time I have never known 
a man benefited by exposures such as your corre- 
spondent mentions, viz., sleeping in wet clothing, in 
the rain, or on the frozen ground. Now, the facts in 
the case are that plenty of physical exercise in the 
rQpen air, with coarse, plain food, and* not too much 
pf it, is healthful, and a man endures the exposures 
-because he has strength. He keeps well because he 
has a reserve force of vitality. This is shown when 
the exposure is too long continued and the man breaks 
down. Then the illness will be of great severity, often 
lasting a lifetime. I knew a young man in the army 
who, for a year, was never sick a day and was the 
picture of manly vigor. Three days of constant ex- 
posure broke him down, and though he is still living, 
he has never been a well man since. Fresh air, plain 
food, plenty of exercise— these are God's own ap- 
pointed paths to good health. X. 

St. Augustine, Fla., April 9, 1887. 



Wanted. 



A Destroyer of "the Odor of Dampness" 

To the Editor of the Scientific American : 

Interested in management of a large hotel at the 
sea shore, we find great diflculty in keeping ami- 
tresses free from a musty odor, ,< whic^i soon comes 
into theSi) from the damp atmosphere. The best of 
hair beds, in a few months, become affected by it, and 
after a year or two of use, so strongly as to be " most 
unpleasant." Is there any preventive or antidote ? 
Disinfectants there are, but the rule with them i& that 
most whole-witted people prefer the odor they dis- 
place to the stench they themselves create. And be- 
sides, an atmosphere laden with disinfectant is not 
ouly grevious in itself, but its horrible suggestiveness 
makes it a burden in waking hours, and brings 
nightmare to those which should procure us sleep, 
" sweet labor's bath," The present tenant of the " dis- 
infected" room I know by his vileness, which "ear- 
marks" him forever, but what do I know of his prede- 
cessor, whom this one was introduced expressly to 
expel ? Was it bugs in the bed, or infection of disease 
in the circumambient air ? The one villain is here, I 
know, but a dreaded unknown one may also be lurk- 
ihig round, and I cannot discover him because the 
later pest outsmells him. 

Is there anything inodorous which is, at the same 
tin^e, efiBcient to destroy the musty smell which will 
come into beds and carpets at the sea shore, and I 
suppose wherever there is damp atmosphere ?. Sun 
and air are good, but very slow, and when the quan- 
tity is great, the labor necessary makes that means 
impracticable. 

We will be much obliged for any suggestions, as 
soon as may be convenient. M. K. 

Philadelphia, Pa. 



being nicked and bent round away from or closed up' 
at the nick. Bolts up to % in. were tested by holding 
the nut fast in a vise, and then hammering the bolt 
until it was bent down at the screwed part through an 
angle of 130 deg., and then taken out and doubled 
down, and closed up with a heavy hammer on an anvil. 
The screw threads were thus jammed up and com- 
pressed upon each other on the inside of the bend, and 
opened out to double their pitch on the outside. Still 
the steel did not break. 

The material is being used for piston and other rods, 
and in slabs for forging and welding into screw pro: 
pellers for torpedo boats. It has also been tested for 
shields and armor plate purposes by the Woolwich 
authorities, with results that show that its toughness 
and general behavior are uniform. The following 
table is from a report on tensile tests of three pieces of 
manganese steel round bar, by Professor Alex. B. W. 
Kennedy. In each case the " remarks " are, " finely 
granular in center, edges silky." 
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From this table it will be seen that steel combines 
toughness and elastic strength in a most- remarkable 
degree. 

Some tests were also made with hooks forged of S. C. 
Crown iron and this manganese steel, with the result 
that the iron hooks opened out equally with' a pull up 
to 8 tons. With load in excess of this the iron hook 
opened faster than the steel hook, and ceased to hold 
as a hook with 11 '7 tons. The steel hook was still 
serviceable, and showed no signs of distress. 



niauKanese Steel. 

Pfeil & C!o,, London, are making bolts and nuts, bars 
and plates, and various articles, from an extremely 
tough soft manganese steel, which is made under their 
own immediate supervision. In their large stocks of 
engineers' requirements, Messrs. Pfeil & Co. are no 
longer keeping iron bolts, stijids, and nuts. All are re- 
placed by these very mild steel bolts and nuts, and 
mearly all the engineering establishments of note, as 
well as our government works, are using these bolts 
and nuts and steel. The Engineer says: We recently 
tested a number of these bolts by very rough and very 
severe trials, in order to satisfy ourselves that these 
bolts were really strong as against the very heavy 
stresses and strains to which they are sometimes sub- 
ject in practice, and to see whether the steel of which 
they are made would withstand bending, hammering 
,4lpse, and severe testing by hammering in various ways, 



Ne-tvs, Facts, and Propbecles. 

Public Opinion, published in Washington City, has 
compiled from various sources the following items of 
interiBst : 

There are forty-seven vessels under construction at 
lake ports, which will cost $6,440,000. This extraor- 
dinary activity in preparing for the summer water 
traffic between the West and the seaboard is encourag- 
ed in part by the average profit of 35 per cent earned 
last year by the lake carriers, but mainly, no doubt, 
by the expectation of large additional water traffic to 
be driven from the railroads by the operations of the 
inter-state commerce law. 

Cast steel driving boxes will never run against cast 
iron wheel hubs, and the sooner trying to make them 
is abandoned, the nearer will be the - day when delays 
due to hot boxes are no longer to be feared. Either 
the wheel hubs or boxes must be lined with brass or 
its equivalent. 

It is reported that a syndicate of Belgian and English 
financiers have offered the Chinese government a loan 
of £33,000,000, repayable in ten years, for the construc- 
tion of 1,500 miles of railroad, partly from Nanking to 
Pekin and partly from Canton. 

The purchases of pine lands in northern and central 
Louisiana still continues. A single firm, representing 
leading lumber interests in Grand Rapids, Michigan, 
has just bought 30,000 acres more of government pine 
land in Natchitochies parish, making its total holdings 
there 390,000 acres, all bought within the last two years. 

In the extreme southwest comer of Louisiana lies 
what is claimed to be the largest producing farm in 
the world. It contains 1,500,000 acres of land, and is 
operated by a syndicate of Northern capitalists. All 
the cultivating, ditching, etc., is done by steam power. 
The Southern Pacific Railroad runs for thirty-six miles 
through the farm. Three steamboats are running on 
the waters of the same estate ; also an ice house, bank, 
shipyard, and rice mill belong to the same. 

The price of some of the largest locomotives used on 
the English railways is at present about £3,000 each. 

The mining industry of the United States to-day 
owes its present promising condition, its general activ- 
ity, the favorable st^e Of public opinion, the invest- 
ment of capital, and the wonderful development every- 
where witnessed more to the influence of the press than 
to any one or all other influences combined, but its 
return for all this benefit has, as a rule, been most nig- 
gardly and certainly unjust. 

In view of the fact that the work of opening and 
developing a mining, property is costly, and requires, 
usually, an extensive outlay of capital, often with un- 
certain results, shows the necessity of a better adjust- 
ment of the relative price of a mere claim and a mine 



pr whether the steel would only withstand heavy 

ffc;resses slowly applied. Th6 steel proved, however, to j wtortky of the name. 

be of the very toughest kind, for It would withstand I Mayor Hewitt has been petitioned to establish scales 



at convenient points in the city^ where all coal shall be 
weighed. 

The Boston Journal says that the record of business 
misfortunes for the first quarter of the present year is 
by no means a short one, the number being 3,138 in the 
United States. Last year the number during the cor- 
responding quarter was 3,363, but in 1885 the number 
was 4,050. In the active year of 1880 the number of 
failures the first quarter was only 1,394. The larger 
part of these failures are for small amounts, and are 
due to overtrading, to the folly of four parties entering 
into trade in a place where there was a field for but two. 
The Pittsburg Commercial Gazette thinks that 
strengthening the position of the railroads everywhere 
at the temporary cost of commerce may lead to build- 
ing new lines and extending others, but the Canadians, 
by reducing tolls on their canals and cutting prices on 
their railroads, will do something toward attracting to 
their territory considerable transportation which would 
otherwise go by American routes. They cannot affect 
seriously the great volume of trade in this country, but 
they will be stronger competitors than heretofore 
against our trunk lines. 

It is astonishing, but indisputable, that there are 
towns of 15,000 inhabitants west of the Missouri River 
in which real estate is daily changing hands at higher 
prices than similar property brings in St. Louis. We_ 
may say that this is illogical and unhealthy, but the 
fact remains that such trades are being made, and that 
the boom constantly gains in energy and dimensions. 
— St. Louis Globe-Democrat. 

The Edison Company have closed a contract for elec- 
tric lighting in Tokio, Japan. The central station will 
supply several thousand lights, a large number of 
which will be used in the Mikado's palace. 

Mr. Daniel Davis, who died recently at Princeton, 
Mass., made much of the earliest telegraph apparatus 
for Morse, and in his shop also, it may be noted, was 
made by Ellas Howe one of the earliest sewing ma- 
chines. He will, however, be best remembered through 
his work on magnetism, entitled, " A Manual of Mag- 
netism, including Galvanism, Magnetism, Electro- 
Magnetism, Electro-Dynamics, Magneto-Electricity, 
and Thermo-Electrieity." 

Some observations made in France by M. Cosson 
may throw light upon many mysterious flres. In one 
instance spontaneous firing arose from an air current 
heated to seventy-seven degrees Fahrenheit only. The 
wood slowly carbonized at that temperature, and, 
being thus rendered extremely porous, a rapid abscop- 
tionjof oxygen.resulted, 'and sufficient heat can then be 
produced to inflame the dry material. In another case 
the warmth from the air-hole of a stove was sufficient 
to set fire to woodwork. 

A syndicate of Minneapolis capitalists have formed a 
company to put into practical operation a patent that 
promises to revolutionize the system of smelting and 
refining the precious metals, gold and silver. The 
patent was devised by John A. Potter, of the Union 
Steel Works, of Chicago. 

Prof. C. V. Riley, the entomologist of the United 
States agricultural department, has gone to California 
to investigate)various matters which have been demand- 
ing the attention of his bureau for some time. His 
special mission is to investigate the Coltony cushion 
scale, an insect imported from Australia, which is doing 
immense damage to the citrous orchards of California. 
The second spring meeting of the Indiana Academy 
pf Sciences will be held on May 19 and 30, 1887, at the 
'' Shades of Death," near Waveland, Montgomery 
County, Ind. This place is situated oh the banks of 
Sugar Creek, which here passes through a deep gorge 
cut in the sub- carboniferous sandstone. 

The marine laboratory of the Johns Hopkins Univer- 
sity has been opened at Nassau, New Providence, West 
Indies, under the direction of Dr. W. K. Brooks. 

A halibut weighing thirty-four pounds and measur- 
ing 41 inches in length was captured recently in the 
lower Potomac, near Colonial Beach. This is the first 
authentic case of a halibut in fresh water. Hitherto it 
was supposed that the vicinity of Long Island was the 
extreme southern limit of the habitat of this fish. 

The J. B. Lippincott Company have become the 
publishers of The American Naturalist, which will be 
continued under the editorial management of Prof. E. 
D. Cope and J. S. Kingsley. 

Heavy machinery is now run by artesian well power 
in many parts of France, and the experience of the 
French show that the deeper the well, the greater the 
pressure ahd the higher the temperature. At Grenelle 
a well sank to the depth of 1,803 feet, and flowing daily 
500,000 gallons, has a pressure of sixty pounds to the 
square inch, and the water from this well is so hot that 
it is used for heating the- hospitals in the vicinity. 

The failure of Congress to provide for sheathing 
with copper the new steel vessels authorized to be built 
for the navy will result in the raising of a great crop of 
barnacles on the hulls of the gunboats and cruisers. 
Several thousand dollars have been expendedin ex- 
periments during the last two years, bat ^pi to rthfa 
time no method of protecting vessels from fbuling has 
been discovered equal in efficiency to the cjd syst^ of 
sheathing. 
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EIGHT LIGHT DTNAUO. 

BY GEORGE M. HOPKINS. 

{Continued from page 262.) 

The making of a good commutator is not the smallest 
item in the construction of a dynamo. It is a very im- 
portant part of the machine, requiring 
good workmanship and the best of ma- 
terials. 

The commutator cylinder in a machine 
of this class is formed of a series of bronze 
bars, separated a short distance from each 
other, and carefully insulated. On the 
eight light dynamo it is 1^4 inches in 
diameter and 2 inches long. The bronze 
sleeve, A, which is fitted to the shaft and 
provided with a fixed flange and a set 
screw at one end, is screw-threaded at the 
opposite end to receive the screw-threaded 
bronze flange, B. On the sleeve. A, be- 
tween the fixed flange and the removable 
flange, B, is placed a vulcanite sleeve, C, 
and to the ends of this sleeve are fitted 
two collars, D, of vulcanized fiber or 
analogous insulating material. These 
collars are beveled on their inner sur- 
faces, and are thickest at their periphe- 
ries. To the vulcanite sleeve, C, is fitted 
a bronze cylinder, E, having conical ends, 
fitted to the beveled collars, D, as shown 
at 5 in Fig. 6. The bronze cylinder is 
slitted longitudinally in a gear cutter, or 
in any other convenient way, so as to 
divide it into 34 equal divisions, the slits 
extending nearly through the cylinder, as shown at 1. 
Before the bars are separated they are marked with 
figure punches, in regular order from 1 to 24, so that 
they may be rearranged after separation. Besides 
this, a sheet of mica is selected which can be crowded 
into the slits. Now, if the slits have been made deep 
enough, the bars may be broken off one after another, 
and the fin may be removed with a file ; but if the bars 
cannot be broken off in this way, they may be removed 
by means of a hack saw, as shown at S. 

As many strips, F, of mica are cut from the sheet as 
there are bars in the cylinder, the mica strips being 
made a little wider than the bars and of exactly the 
same length, as shown at 3. 



inner end of the adjacent coil and with a bar of the 
commutator cylinder by one of the screws, as shown 
in Fig. 7. 

The brushes which bear upon opposite sides of the 
commutator cylinder are each made of six thin strips 
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The commutator bars thus formed are placed be- 
tween the collars, D D, in alternation with the mica 
strips, with the bars arranged according to their num- 
bers. The flange, B, is thenscrewed up tightly, clamp- 
ing all the bars and the mica strips firmly in their 
places, each bar being thoroughly insulated. The cyl- 
inder thus made is placed upon an arbor and carefully 
turned off to "bring it to a true cylin- 
drical form. After turning, each bar 
is drilled near one end to receive the 
brass screw by which the armature 
wire is connected with the commuta- 
tor bar. 

The commutator cylinder, now fin- 
ished, is secured in its place on the 
armature shaft, with the screws ad- 
joining the body of the armature. 

Now, for convenience in handling, 
the armature shaft is placed in the 
lathe, and the inside and outside ter- 
minals of one coil are carefully straight- 
ened | outj 'parallel with the sides of 
the armature, and their ends are 
stripped of the insulating covering for 
a short distance and thoroughly scrap- 
ed. The screws in two of the com- 
mutator bars, say 1 and 2, are loosened 
so as to permit of placing the looped 
ends of two wires under them. The 
outer terminal of the coil is connected 
with one of the screws, and the inner 
terminal of the same coil is connected 
with the screw in the next bar in order 
in the commutator cylinder. The 



of hard rolled copper, thirteen-sixteenths inch wide and 
three inches long, split from their free ends toward 
their clamped ends, to render them more elastic. The 
brushes are clamped in mortised studs passing through 
holes in the ends of a bar fitted to and adjustable on a 
boss formed on the inner side of the bronze yoke around 
the shaft. By this arrange- 
ment the brushes may be 
adjusted for taking off the 
current to the best advan- 
tage. The mortised studs 
which hold the brushes are 
separated electrically from 
the bar by insulating thim- 
bles and washers, and upon 
the outer ends of the studs 
are screwed binding posts, 
in which are inserted conduc- 
tors, bent into spirals to per- 
mit of the adjustment of the 
brushes. One of these con- 
ductors communicates with 
one of the binding posts on 
the machine base, while the 
other communicates with one 
of the rods extending to the 
top of the field magnet. The 
remaining binding post on 
the base is connected with 
the other vertical rod, ex- 
tending to the top of the magnet. These vertical 
rods are connected with the terminals of the winding 
of the field magnet, as shown in Fig. 1. 
The circuit of the machine is clearly shown in Fig..8, 



FIELD MAGNET, SHOWING "WINDING. 




Fig. T.- 



outer terminal of the, second coil is 
connected with the screw last referred to, and the inner 
end is connected with the screw of the next bar in ad- 
vance, and so on around the entire commutator cylin- 
der, the outer end of each coil being connected with 



COITNECTIONS OF THE ABUATTJBE COILS AND COUUTTTATOB 
OTLINDEE. 



the current passing from the armature, C, through the 
upper brush, thence to the top of arm. A, of the mag- 
net, down that arm, then up to the top, then down'the 
arm, B, and up, then downward to the base ^of the 



machine, terminating at a. The lower or remaining 
brush is connected with conductor, 6. From the 
terminals, a b, the current is taken off for use. 

In Fig. 8, for the sake of clearness, only a single con- 
ductor is shown on the field magnet, but in practice 
there are four, each conductor passing 
down and up once on each arm of the mag- 
net ; that is to say, there are eight layers 
of wire on each arm of the magnet, form- 
ed of four wires, each wire being laid on 
by beginning at the yoke, winding down 
to the shoulder of the polar extremity, 
then up again to the top, leaving the 
inside and outside ends projecting, as 
shown in Fig. 9. The winding is best 
done in a lathe. 

In the present case all of the inner ends 
of the wires of the arms of the magnet 
are connected together, and all of the 
outer ends of one arm of the magnet are 
connected with one of the vertical rods, 
while the outer ends of the wires of the 
other arm are connected with the other 
vertical rod, as shown in Fig. 1. 

By winding the field magnet with No. 
18 wire in the manner described, several 
advantages are secured, one of which is 
the facility with which the work of wind- 
ing may be done ; another is the possi- 
bility of connecting the wires in different 
ways, so as to secure more or less resist- 
ance in the magnet. Another is that 
the wires may be conveniently connected 
up according to the various methods of winding, com- 
pound, shunt, series, etc. 

As shown in the engravings, all of the wires of the 
field magnet are in parallel circuit, practically forming 
a large conductor of small resistance, and the conduc- 
tor thus arranged is connected in series with the arma- 
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ture, that is, the current from the armature passes di- 
rectly through the Held magnet and external circuit. 

Halving made the dynamo and connected it up in the 
manner described, the brushes are to be brought into 
contact with the commutator cylinder at points dia- 
metrically opposite each other, and at points about op- 
posite the center of the space between the polar ex- 
tremities of the field magnet. The armature is revolved 
in the direction of the free ends of the brushes, and in 
the binding posts on the base are inserted short wires, 
which may be brpught into contact with each other 
momentarily as the armature revolves. 

If a spark is seen on the separation of the wires, it 
shows that the magnetism inherent in the iron of the 
field magnet is sufficient for the starting of the ma- 
chine, and no further manipulation other than the ad- 
justment of the brushes is necessary. The brushes 
should be adjusted to a point where the least sparking 
is produced. This will not vary much from the origi- 
nal position. The machine from which the engravings 
were made produces no noticeable sparks at the com- 
mutator. 

If the machine fails to start, when tried in the man- 
ner above indicated, a battery of four or five Bunsen 
cells must be connected with the binding posts, or 
a dynamo may be used instead of the battery. It 
sometimes requires a few minutes to start the cur- 
rent, but as soon as it begins, the battery shouJd be 
removed. 

Some care is necessary in handling the conductors, 
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as it is quite possible to receive a severe shock 
from this machine. The description of this dyna- 
mo, in connection with scale drawings, will be 
presented at an early date in the Scientific 
American Supplement, together with the vari- 
ous methods of connecting the wires of the field 
magnet, and points in regard to external circuits. 
The results of dynamometric and electrical tests 
will also be given. 

<<•>*' — 

EXERCISES IN PRESTIDIGITATION. 

I recently had an opportunity of being present 
at some amusing experiments of a prestidigitator, 
who was good enough to let me into the secret of 
his most curious tricks for the benefit of the read- 
ers of La Nature. Although it merely concerns 
the question of a deception of the eye, I shall make 
known the means employed for changing ink into 
water, or, rather, for really making credulous 
spectators believe that i n k 
can be so changed. 

The prestidigitator places 
upon a table a glass half full 
of a black liquid that has 
every appearance of being 
ink. He shows the specta- 
tors a white card, dips it into 
the glass, and takes it out 
stained with black (Fig. 1, to 
the left). This done, he con- 
ceals the glass under a napkin 
or handkerchief ; then he sud- 
denly removes the latter, and 
the glass is seen to contain a 
clear liquid, which is water 
(Fig. 1, to the right). This j 
trick excites very great aston- j*^^ 
ishment when it is well per- 
formed ; but nothing is easier 
than to repeat it. 

Pure water is poured into a 
tumbler, and the lower part 
of the latter is lined with a 
strip of black cloth, flannel or 
cashmere, up to the level of 
the liquid. At a certain dis- 
tance off this gives the water 

every appearance of being ink. Previous to this a card 
has been prepared by coloring a third of one of- its sides 
with black ink. When this card is shown to the spec- 
'tators, it is presented to them white side foremost. 
After it has been dipped into the alleged ink, it is 
turned around so as to show the inked surface, and 
it then appears as if it had really been immersed in ink. 

Then the glass is covered with the fabric, and the 
latter is inserted into it far enough to allow the fin- 




fig. 2.-THE MAOIC IXOWSB. 




you will obtain a red liquid having the appear- 
ance of wine. Pour into the mixture a solution 
of hyposulphite of soda, and you will obtain a, 
milk-white liquid, and the wine will seem to have 
been converted into milk. Put some iodide of 
potassium into an aqueous solution of a salt of 
mercury (the bichloride, for example), and you will 
have a red precipitate of iodide of mercury. An 
excess of the reagent dissolves the precipitate, and 
the color disappears. This latter experiment is 
very curious, sincethetwo liquids have the appear- 
ance of water. While we are on this subject, we 
may mention, in conclusion, the curious tri-eolored 
artificial flower that a toy manufacturer annually 
brings out (Fig. 2). 

To the left of this figure (No. 1) we see a white 
flower. This, by an abrupt movement of the arm, 
is rendered red, and then by another movement 
blue. The white flower, which is of thin paper, is 
folded like a fan, and is placed 
between two flexible leaves, 
that are provided at their 
upper extremities with a 
small piece of lead. By a 
dexterous movement the 
green leaf is raised and the 
white flower is folded under 
its weight, and a red flower 
makes its appearance on one 
side and a blue one on the 
other. If the motion be quick, 
the eye cannot discern the 
means that are employed to 
effect the transformation, 
which may be regarded as an 
amusing optical experiment. 
—La Nature. 



Fig, l.-INK CHANGED TO WATER. 

gers to grasp the black lining and quickly remove it, 
and thus make the black liquid appear as water. 

This experiment shows with what facility certain 
mystiflcators can practice deceit wheii they present 
their experiments as being under the influence of super- 
natural agents. 

Experiments of the same nature may be more scien- 
tifically performed by means of chemical precipitates. 
Add tincture of iodine to crystallized acetic acid, and 



THE POLAR BEAR AND SEALS. 
On the long stretches of ice- 
covered coast in the polar re- 
gions, the largest beast of 
prey of the North — the white 
or polar bear— lives un- 
disturbed by all other ani- 
mals, seldom meeting even 
the walrus or seal hunters in 
this vast desert. If a bear is discovered on floating ice, 
it will usually jump into the water on the approach 
of the boat, in order to reach the shore or a larger 
field of ice, and this is the time when he can be most 
easily killed. Rowed by strong arms, the boat will 
soon overtake the fugitive ; but it should be kept 
at a proper distance from him, so that he can be shot 
by one of the occupants of the boat. The capture is not 
always an easy matter, however. The Scotchma,n 
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Lament, who hunted walruses for many years, tells of 
one such chase in which, when the boat had approached 
\vithin fifty feet of the bear, he turned suddenly and 
swam toward his pursuers. The original intention of 
harpooning him was abandoned, and a well aimed shot 
killed him when he was very near the boat. Scoresby 
. relates an amusing incident which occurred during a 
" water hunt " of this kind, which came very near hav- 
ing a tragic ending. On this occasion the bear swam 
to the boat, climbed in, and remained there quietly, 
while the terrified men sprang overboard, and clung 
to the boat until the men in a second boat, which came 
to their assistance, shot the intruder. 

•The food of polar bears consists principally of the 
refuse of the sea, that is, the bodies of the larger ani- 
mals which are washed up by the sea ; but they also at- 
tack living seals and walruses, and the deep scars on 
the bodies of the latter which are tak-en by the seal 
hunters prove that the bears are not afraid to attack 
these immense creatures. They prefer to surprise the 
walrus in his sleep, and at such a time a bear will fix 
his teeth in the walrus' neck and hold him while he 
strikes him with his paw, first stunning and then kill- 
ing him. If, by scent or sight, a bear discovers seals 
sleeping on the ice, he slips noiselessly into the water 
and swims to the desired place, rises, under the protec- 
tion of a ledge if possible, so as to obtain a good view 
of his prey, and selects a seal which is sleeping near the 
edge of the ice. Then he approaches his victim, strikes 
him a sudden, heavy blow with his paw, breaking bis 
back, and throws the unfortunate seal about on the 
ice, while his companions hasten back to the water. 

Tlie order of things is reversed if seals meet their foe 
in the water. Sure of their greater facility in swim- 
ming and diving, the seals have no fear of the bear, 
and they know how to tease him, swarming about him, 
then suddenly diving out of sight, and then reappear- 
ing. Lamont, who has often witnessed such scenes, 
compares the conduct of the seals on occasions of this 
kind to the hectoring of large birds of 
prey by small birds. 

Our cut shows a polar bear on floating 
ice trying to satisfy his hunger on rem^ 
nants of a walrus' skeleton, but he is dis- 
turbed in his occupation by some merry 
seals swimming near the ice. The bear 
looks covetously at the sleek, fat seals, 
and then returns ill-naturedly to the 
dry walrus hones.— lllustrirte Zeitung.. 

•-•-• 

CONDUIT FOB 1TNSEBGB0UND CONDUCTOBS. 
it is a well known fact that the elec- 
trical wires that now cover the roofs of 
almost every building in the large cities 
and cumber the streets have been the 
indirect cause of the destruction of much 
property, and perhaps of the loss of life, 
by most seriously delaying and interfer- 
ing with the firemen. The necessity for 
getting rid of this nuisance has caused 
inventive genius to devise means for ac- 
complishing this object. The illustra- 
tions herewith presented represent a con- 
duit for electrical wires of all descriptions. 
It consists of rectangular tubular blocks, about four feet 
in length and a foot square. Each block is provided 
with a male and female joint, as shown in the sec- 
tional view. Fig. 3. The conduit is formed with nine 
ducts, each of which will hold one hundred and fifty 
telegraph wires, or two hundred telephone wires, or 
seventy-five electric light wires. The material of 
which the conduit is constructed is of the nature of a 
cement, which quickly hardens when exposed to a 
chemical process in an air tight inclosure. The ma- 
terial is then unaffected by heat or cold, is impervious 
to moisture, is capable of standing a pressure of 3,441 
pounds to the square inch, is hard as the hardest 
cement, and is, it is claimed, as good a non-conductor 
as glass. The process of manufacturing these conduits 
can be carried on rapidly, and they can therefore be 
made at a reasonable cost. Fig. 1 is a perspective view, 
showing the conduit as it is laid for the reception of 
wires. Suitable branches are provided, whereby wires 
can be carried into each house along the line. 

This conduit is manufactured by the American Con- 
duit and Conducting Company, of 7 Charlestown St., 
Boston, Mass. Applications have been made for pa- 
tents on improved machinery, by means of which this 
conduit can be cheaply made. The capacity of four 
of these machines is one mile in seven days., 

^ < » > > 

An Interestiue Family. 
"Spiders! What can any one find interesting in 
those ugly little creatures ?" is a question I often asked 
before I made the acquaintance of "my family.'' The 
interest which I felt in its members led me to examine 
more closely the life and habits of spiders, and I find 
that observation not only deepens my interest, butalso 
increases my admiration for this wonderful animal, 
which was first awakened by the mother of "my 
family." I first saw her moving slowly over a stone. 
Something, I knew not what, gave her such a peculiar 
appearance that, overcoming my natural aversion to 



spiders, I secured her in a box in order that I might ex- 
amine her to better advantage. 

The back of her abdomen was very rough, and its 
surface seemed to be iu constant motion. The micro- 
scope showed that the abdomen was covered with 
young spiders. At first they were not very active, and 
seldom left their mother ; but after a couple of hours 
they endeavored to escape whenever the cover was re- 
moved from the box in which they were confined. On 
attempting to pick, up one of them, I found it had at- 
tached itself, by a minute thread, to its parent. Dif- 
ferent tiials showed that each little spider took the 
same precaution against any possible accident. 

Although the family was well supplied with flies and 

other insects, they seemed to prefer each other, and 

their number rapidly diminished, until one day the 

whole family met with a fatal accident. This I have 

always regretted, as it prevented my learning the name 

of this strange family, but from wnat I know of the 

tarantula, I think it may have been a relative. — The 

Owl. 

■ — < I t I > 

Olodern Uses of Tin. 

The uses of tin have greatly increased during the last 
few centuries of our era. Salmon, in his splendid 
work on casting tin (1788), describes the methods of 
work, and mentions the objects manufactured from 
this metal. We see from the plates of his atlas that 
table services (spoons and forks), pitchers, jugs, cande- 
labra, lamps, surgicalinstruments, chemical apparatus. 
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CONDUIT FOB UNDEB6B0ITND CONDUCTOBS. 

boilers for dyeing iu scarlet, etc., were being put upon 
the market in the most varied forms at that epoch. 

Griffith, between 1840 and 1850, perfected the manu- 
facture of tin utensils in a single piece. This industry 
became especially developed in France from 1850 to 
1860. 

In 1876 America began manufacturing impermeable 
boxes, without soldering, from single pieces of this 
metal. 

To-day, tin is being used in the manufacture of 
bronzes for guns, money and medals, and in the alloys 
used for making measures of capacity for liquids. Its 
unalterability in the air, and the harmlessness of its 
salts when they exist in small quantity, cause it to be 
employed in our day in the manufacture of culinary 
vessels and utensils. Advantage is taken of its mallea- 
bility to form from it those thin sheets that are used as 
wrappers for chocolate, tea, etc. 

In the various bronzes that it forms with copper, we 
have evidence of the influence that the relative propor- 
tions of the two metals has upon the properties of the 
alloy. Thus, gun bronze, which contains 10 parts of 
tin to 90 of copper, is remarkable for its tenacity. The 
bronze of tom-toms and bells, which differs from the 
last named only in its larger proportion of tin (30 to 80 
of copper), is, on the contrary, yery brittle, although it 
fortunately 'possesses greater \Bonorousness than gun 
metal does. On still further increasing the proportion 
of tin to 33 parts per 67 of copper, we obtain a white 
alloy, capable of taking a polish that causes it to be 
used for the manufacture of telescope mirrors. Upon 
uniting with tin, copper loses its ductility. The alloys 
of these two metals increase in density through being 
hardened, as they do also by being hammered. 

A mixture of 30 parts of tin with 80 of copper gives 
an alloy which is brittle at a bright red heat and when 
cold, but which is malleable at a dark red heat. 

When alloyed with lead, tin forms plumbers' solder. 
Associated with mereury, it gives the silvering of look- 



ing-glasses. Besides this, it enters into a host of fusible 
alloys or compositions, known under the general name 
of white metal. One of these alloys, coiHposed of tin, 
antimony, and copper, is very much used as a bush- 
ing for engine bearings. For this purpose, the follow- 
ing are very good proportions : Tin, 100 ; antimony, 
10 ; copper, 10. It is also alloyed with antimony alone, 
or with bismuth. It serves for tinning copper and iron 
kitchen utensils. To this effect, the wrought iron 
utensils are first cleaned with sand and then wiped, 
and afterward immersed in a bath of molten tin, and 
finally rubbed with tow saturated with sal ammoniac. 
Food cooked in tinned vessels has a slight fishy taste, 
because it dissolves a little of the tin, just as food pre- 
pared in iron contracts a slight taste of ink. 

Tin is used in enormous quantities also in the manu- 
facture of tin plate. In order to prepare this, the sheet 
iron designed for the manufacture of it is cleansed by 
plunging it into dilute sulphuric acid, which dissolv^p 
the pellicles of oxide. Then it is rubbed with sand and 
immersed in melted tallow, and afterward in a bath of 
tin covered with tallow. When it is taken out it is 
tinned, there having formed upon the surface of the 
sheet iron a true alloy of iron and tin covered with 
pure tin. Tin plate is as unalterable as tin itself, be- 
cause the iron does not come into contact with the air at 
any point ; but if, upon cutting it, we expose the iron, 
oxidation proceeds more rapidly that it would if the 
iron had not been tinned. 

CrystixJized Tin P/a<e.— Upon washing the surface of 
tin plate with a mixture of hydrochloric and nitric 
acids, we remove the superficial layer and render visible 
the crystallized surface of the tin and iron alloy. We 
thus obtain what is called moire metallic or crystallized 
tin plate. 

Phosphor Bronze. — It now remains for us to say a 
few words about the new and important use of tin for 
the preparation of phosphor bronze. 
In the melting of bronze, the absorption of oxygen is 
very [detrimental, the formation of an 
oxide of tin rendering the metal brittle. 
In former times an endeavor was made 
to prevent this oxidation by stirring the 
mass with wood, or by adding a little 
zinc to it ; but for the last fifteen years 
greater success has been obtained by the 
addition of a little phosphorus. This 
substance extraordinarily increases the 
compactness, toughness, and elasticity of 
the product, and gives it, in addition, a 
beautiful golden color. 

Guns, statues, ornamt nts, and bearings 
are now cast in phospho bronze with the 
greatest success. 

Kunzel, of Dresden, Iras taken out a 
patent for an alloy coinposed of from 
one-half to 3 parts, by weight, of phos- 
phorus, from 4 to 15 of lead, from 4 to 15 
of tin, and, for the rest, copper up to 100. 
Schiller & Sewald, of Graupen, prepare 
two kinds of phosphor bronze ; one with 
3J^ and the other with 5 per cent of phos- 
phorus. The demand for this article is 
daily becoming more extensive. 
The most important uses of tin are, in Asia, for tin- 
ning copper, and, in Europe and America, for the man- 
ufacture of objects from tin plate. The manufacture 
of bronze and white metal likewise consumes a large 
quantity. — Bull, de la Societe de Vlndust. Minerale. 



Heating Cars by Steam. 

The superintendent of motive power of the New 
York, New Haven, and Hartford Railroad, Mr. John 
B. Henney, Jr., has devised a system of car heating 
which, it is said, has given satisfactory results. The 
exhaust from the Westinghouse air pump is delivered 
into the ordinary radiating pipes of the Baker system. 
A recent trial of the system is thus described : 

"In order to ascertain how quickly four cars can be 
heated by the steam from a locomotive, orders had 
been given during the forenoon to extinguish whatever 
fire there might be in the stoves. Then the windows 
of the cars were raised, and the raw March wind had 
an unobstructed passage through the cars. When the 
locomotive was coupled to the train, connection was 
established between the exhaust steam pipe on the 
side of the locomotive and the steam pipes that extend- 
ed through the several cars, the old pipes in the cars 
being used for the experiment. Despite the frigid at- 
mosphere in the cars at the commencement of the ex- 
periment, caused by these open doors and windows, in 
thirty minutes from the time the windows were closed 
and steam let on, the cars were as warm as stoves could 
possibly have made them. The train made the run to 
New Haven in fifty-five minutes, and the last car was 
kept as warm as the first. It required no more steam, 
and, consequently, no more fuel, than was needed to 
run the engine, the steam used for heating having be- 
fore been wasted. The pipes are so arranged that, in 
case of accident, the steam can be let out instanta- 
neously from the outside of the car, thereby preventing 
any injury from scalding by steam." 
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AFPABATTTS FOB SETEBSININe THE SPECIFIC 
GBAVITY or IIft¥IDS. 

BY T. O'OONOK 8L0ANE, PH.D. 

The determination of the specific gravity of solids 
and liquids is one involving many precautions, if ac- 
curate results are to be attained. Water is the 
basis, its temperature being placed at 4° C. In prac- 
tice it is the actual standard, the substance being gen- 
erally compared in weight with an equal volume of 
real water. The water used should be distilled, and 
if not recently prepared, should be boiled and allowed 
to cool. This is necessary in order to be certain that 
it contains no dissolved gases. It may be said that 
reliable determinations of specific gravity have, as 
a rule, involved the use of a delicate balance. This 
condition has prevented accuracy in cases where no 
balance was obtainable, or where its use was inad- 
missible. The great family of hydrometers of Baume, 
Twaddell, Nicholson, and others, are far from exact, 
but have been devised to meet this want — an accurate 
Inethod not requiring a balance. 

The hydrometer is, for several reasons, an unsatisfac- 
tory instrument. Its accuracy depends on the inva- 
riable volume of a solid. If made of metal, it may 
become indented, and so destroyed. If made of glass, 
unless allowed to stand for a long time before gradua- 
tion, its volume may slowly change. Such alteration 
of cubic contents is often observed in thermometers. 
From this cause one radical defect attaches to the sys- 
tem. To make them sensitive, the stem on which the 
graduations are marked has to be of small diameter, 
and, consequently, of great length in proportion to the 
range of its scale. Accordingly, to cover the cases of 
liquids of varying specific gravity, to which branch of 
the subject these notes are especially directed, several 
hydrometers are found necessary. Capillarity intro- 
duces another source of error. In the same liquid the 
same hydrometer willjjgive different readings, accord- 
ing to^the way it is manipulated. The liquid 
adhering to its stem, where it emerges from 
the surface, pulls it down to a greater or less 
extent. If the hydrometer is pressed down and 
allowed to rise slowly, it will give a lower read- 
ing than if just allowed to settle to a position 
of rest. In different liquids the error of capil- 
larity is still more serious, and cannot be 
avoided or allowed for. Finally, as a mere 
matter of practice, it is impossible to read the 
instrument with any accuracy, the intersection 
of the liquid surface with the hydrometer stem 
not defining a sharp line. 

The apparat us here illustrated obviates these 
objections. It gives a definite reading. One 
apparatus can be used for liquids of all specific 
gravities, and errors due to capillarity are com- 
pletely avoided. It is based on the law of the 
pressure of liquids, which states that the height of two 
columns of fluid that are in equilibrium is inversely 
proportioned to their specific gravity. This principle 
was the basis of Dulong and Petit's method for deter- 
mining the coefficient of the absolute expansion of 
mercury. 

A glass tube is bent into the shape indicated, "and 
provided with a nozzle at the central bend for the 
attachment of an India rubber tube. A 
pinch cock is used to close the latter. As 
shown in the cut, one of the lower bends is 
provided with an outlet cock, also of glass. 
This may be omitted, as it is only a matter 
of convenience and neatness, enabling the 
manipulator to more easily change the fluid 
where several determinations are to be made 
in succession. The tube should be about 12 
millimeters (3^ inch) internal diameter. In 
height it need not exceed 400 millimeters 
(16 inches), though for accurate work it should 
be two or three times as high. This applies 
to the long members. The central portion 
should be a little more than half as high. 

The tube is mounted on a stand provided 
with a leveling screw. Back of it is a mir- 
ror, which should be of good quality, free 
from strise or bubbles. The tube lies snugly 
against this. On the mirror a scale is 
marked for all four members of the tubing. 
The graduation must be executed with the 
greatest accuracy. The lines must lie all in 
one direction, parallel to each other, and 
those on one side should be continuations 
of those on the others. If this condition is 
departed from, at the very least the scales 
for the short and long tube on either side 
must be identical in level as far as the short 
one extends. The scale need not be etched 
or engraved on the mirror. It may be 
marked upon the front of the tube. 

To determine the specific gravity of a 
liquid, water is first poured into the right 
hand tube, until the short tube is filled 
nearly to the bend. The apparatus is now 
leveled with the leveling screw seen passing 
through the base, the water being used as the 
gauge. • 



In reading the height of the columns, the eye 
is so placed that the division of the scale nearest 
to the water level bisects the reflection of the retina 
in the mirror. The level of the water can then be 
read off within a small fraction of a millimeter. The 
fluid to be tested is poured into the left hand tube. 
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in about equal quantity. By blowing into the rubber 
tube, the water and other fluid are forced down the 
center tubes and up in the outer. When the inner 
columns have sunk nearly to the bottom of the tube, 
the rubber tube is closed by a pinch cock. The pinch 
cock is best applied close to the glass nozzle. Upper 
andjower readings for both liquids are taken, just as 
in a siphon barometer. The lower readings are sub- 




tracted from the upper ones, giving the true and re- 
lative heights of the supporting columns. The height 
of the water column is divided by that of the other 
column, and the quotient is the specific gravity. 

The best method of leveling the apparatus is to 
first pour water into both sides, to force it upward 
as described, and take regular readings and adjust the 
leveling screw by these observations. 

The different capillarity of various liquids does not 
affect the observations, as the surfaces counteract each 
other's effects. There is no trouble in reading within 
one or two tenths of a millimeter, so that in an ap- 
paratus a meter high the readings would be within 
two ten-thousandths, and the quotient expressive -of 
specific gravity of course much closer. As the same 
water will answer for a series of observations, no cock 
need be supplied for drawing it off. For extremely ac- 
curate work, a rather large diameter of tube should be 
fixed upon (20 mm. or % inch), and the tubes should be 
made long. As above suggested, a meter (.39 '37 inches) 
effectual height would be sufficient for any work, espe- 
cially if the readings were taken with a cathetometer. 

^ < » > » ■ • 

New Albumen Precipitate. 

Dr. (rad has made a communication to the Berlin 
Physiological Society respecting the peculiar, strange 
albumen precipitate with salt recently described by Dr. 
Wurster. If to the white of eggs lactic acid, peroxide 
of hydrogen, and common salt were added, almost the 
whole of the albumen was precipitated as a white flaky 
mass, perfectly similar in appearance and taste to newly 
precipitated caseine (curd), but distinguished from 
caseine by its chemical reactions. The easy 
digestibility of this form of albumen, which had 
hitherto been precipitated by no other reagent, 
was especially remarkable. It was interestins? 
that, in accordance with the reactions shown 
by Dr. Wurster's test paper for active oxygen, 
hydrochloric acid was formed on the mixture of 
lactic acid, peroxide of hydrogen, and common 
salt, and this acid in statu nascendi might bo 
the specific precipitate for this new form of al- 
bumen, which could be obtained just as well 
from blood serum as from white of eggs. 

i* < • > » 

EIETATES CABLE BOAS WITH SUSPENDED 

CAB. 
The road herewith illustrated has many 
novel features in the construction of the car 
and method of suspending the same, and in the 
device for gripping the cable. The car is hung 
upon two rods suspended from a narrow truck 
having four wheels at one end and two at the 
other ; these wheels run upon rails suitably 
supported at the top of the structure. The truck 
carries the gripping device and small sheaves 
over which the cable runs. Extending across the roof 
of the car is an axle provided at each end with a wheel 
adapted to run upon side rails, as shown in the engrav- 
ing ; these wheels prevent the swaying of the car, and 
serve to keep it in proper position. The car may be 
hung at any desirable distance from the ground, to 
leave sufficient head room in the street. 

The small engraving represents the grip, which is so 
constructed that the cable moves from one 
side to the other when passing a curve. The 
cable, B, is held between one of the jaws, C, 
and the revolving jaw. A, which is pivoted 
upon the pin, E. When rounding a curve, 
the cable slips to the opposite side of the 
grip and takes with it the revolving jaw 
around to the other catch, and engages that 
plate, C. This insures the cable being always 
in a straight line. The wedge, D, is drawn 
downward to separate the lower arms of the 
jaws, D, pivoted on the pins, F, and cause 
their upper arms to grip the cable, and is 
raised when it is desired to release the cable. 
This wedge is operated through suitable 
connections from the platform of the car. 

This invention has been patented by Mr. 
N. Kirchner, Davis Hotel, Market Street 
and Delaware Ave., Philadelphia, Pa., who 
may be addressed for additional information. 



SIBCHNEB'S ELEVATED CABLE BOAD WITH SUSPENDED CAB. 



Wasblug out tlie Stomacb. 

This operation, such a novelty a few 
years ago, is coming quite in vogue. A 
Maryland doctor employs the method very 
extensively in some cases of dyspepsia. The 
following is the modus operandi : A soft 
red rubber tube is passed gently down into 
the stomach, quite to the pylorus ; with 
this is connected about a yard of common 
flexible tubing and a glass funnel, which 
is held on a level with the patient's breast, 
and tepid water is [poured slowly into the 
funnel until a sensation of fulness is experi- 
enced. The funnel is then depressed to 
the level of the waist, and the fluid al- 
lowed to siphon out. The process is re- 
peated until the water returns quite clear. 
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ENOINEEBINO INVENTIONS. 

An apparatus for cooling car axle 
boxes has been patented by Mr. Jerome Eugene Tourne, 
of New Orleans, La. It consists of pipe connections 
whereby the exhaust steam ie made to flow to the 
several car axle boxes, and through which also a 
powerful current of live steam may be directed if 
desired. 

A railway switch has been patented 
by Meesrs. Hugh C. Cannon and Joseph P. Canty, of 
McArthur, Ohio. It has a radially swinging section, 
spring tongues, lever, bell cranks and pull rods, making 
a novel construction of frogless switch, designed to be 
more effective and reliable than similar devices have 
heretofore been. 



• »» 



HISCELLANEOUS INVENTIONS. 

A holder for collars or cuffs has been 
patented by Mr. Theodore Gentzsch, of Brooklyn, N. Y. 
It is a simple holder, quickly and easily applied, and 
will securely attach either a collar or cuff to the proper 
band of a shirt. 

A peach stoner has been patented by 
Mr. James H. Smith, of Little Rock, Ark. It is strong 
and simple in construction, and designed to work with 
great rapidity and certainty, being calculated to stone 
from three and a half to four bushels of clingstone 
peaches per hour. 

A combined mitten and sleeve for gar- 
ments has been patented by Mr. George M. Wright, of 
Shelbyville, Ind. It is made of rubber or similar ma- 
terial, and consists of a sort of glove, so formed and 
attached to a sleeve that it may be folded back upon 
the sleeve to constitute a cuff. 

An adjustable chair back has been 
patented by Mr. George J. ShuJts, of Avoca, N. Y. Its 
construction is suchHhat by loosening certain nuts the 
side bars may be elevated or depressed, and the adjust- 
able section may be conveniently clamped in any posi- 
tion to which it has been moved. 

A scroll saw has been patented by Mr. 
William M. Moore, of Empire City, Col. It is cylin- 
drical, being a round bar with cone shaped and spirally 
arranged teeth, and spiral grooves impressed into the 
bar, so that it may be made to follow a great variety of 
curves running in different directions. 

A straw board lining machine has 

been patented by Mr. Ebenezer Spooner, of New York 
City. It is for pasting thin paper on sheets of straw 
board, and is so made that the paei.t! is automatically 
applied to the web of the paper, and the board and lin- 
ing material carried forward so that excessive moisture 
is extracted, and the boards cooled before delivery. 

A broom holder has been patented by 

Mr. Alberto Finks, of New Berlin, N. Y. It is formed 
of a metal plate, that may be quickly struck or stamped 
out at one operation, and then bent to proper shape, so 
that it will rest close against the wall, making a device 
into which the broom handle can be easily forced, and 
thus be held out of the way. 

A cigar perforator has been patented 

by Mr. Leman C. Miner, Jr., of Brooklyn, N. Y. Com- 
bined with a slotted and apertured casing is a needle 
working in guides therein, and a spring-actuated lever, 
having one of its arms projecting through the casing 
and the other connected to the needle, with other novel 
features, to facilitate giving cigars a free draught. 

A medicated calcimine has been pa- 
tented by Mr. Thomas E. Costello, of Brooklyn, N. Y. 
It consists of whiting or Paris white, corrosive sub- 
limate, salicylic acid, and solution of Irish moss, to be 
applied with a brush in the usual manner, when it dries 
rapidly without showing laps or seams, and makes a 
good disinfectant and insect destroyer. 

A horse detacher has been patented 
by Messrs. Walter L. and Philip M. Mitzel, of Felton, 
Pa. Combined with a singletree having spring-seated 
bolts at its ends ie a retracting cord and a metal bar 
carrying pulleys for the cord and connected to the 
singletree and its ferrules, whereby the driver can 
readily disconnect the traces of a fractious horse from 
the singletree of the carriage. 

A grain scourer has been patented by 
Mr. David Etnier, Jr., of Mount Union, Pa. Combined 
with a conveyer and cylinder, and fixed and rotating 
rubbers, is an annular hood or case surrounding the 
rubbers, and a brush fastened on the movable rubber, 
with other novel features, whereby the kernels of the 
grain will be freed from fuzzy or light particles and 
scoured properly for grinding. 

A tool for making spiral springs has 
been patented by Mr. Johan T. B. Siden, of Nybo, 
Waldo, Sweden. It consists of a pair of tongs with its 
legs united at one end and having threaded jaws, in 
combination with a holder adjustable in a keeper hav- 
ing a sliding connection with one of the legs, to facili- 
tate the winding or coiling of hardened steel wire into 
cylindrical or conical springs. 

A photographic print washer has been 
patented by Mr. John T. Long, of Menomonee, Wis. 
It is a rocking tray, pivotally supported in the lower 
part of the frame, with forked arms for engaging studs 
projecting from the side of the print-washing tray for 
communicating an oscillating motion from the rocking 
tray to the swinging tray, with automatically operated 
valves, etc. 

A safety mechanism for torpedo tubes 
has been patented by Mr. Emil Kaselowsky, of Berlin, 
Germany. This invention provides a mechanism 
designed to obviate the dangers of admitting compress- 
ed air to the tube to discharge the projectile before the 
cover has been removed, furnishing also the means for 
releasing or withdrawing the brake blocks or retaining 
studs. 

A wheel and axle has been patented 
by Mr. John Pettinger, of Santa Barbara, Cal. In com- 
bination with a fixed axle are sleeves turning loosely 
thei«ln and carrying hubs, with a contmaoas tabular 



spindle passed through the sleeves and turning freely 
therein, with other novel features, making a construc- 
tion that is very cheap, and in which extreme lightness 
is combined with the greatest strength. 

A stove grate has been patented by 
Mr. Horace Hatchman, of St. Louis, Mo. It consists of 
an oblong frame in connection with a series of grate 
sections or fingers supported at their lower ends by 
hooks on a cross bar of the frame, and at their upper 
ends by arms projecting from the upper bar of the 
frame, being applicable to both heating and cooking 
stoves, and showing the fire all around if applied for 
such purpose. 

A yard for ships has been patented by 

Mr. Duncan Campbell, of Fort Cauley, Auckland, New 
Zealand. It is a tubular yard formed of sheet metal, 
slotted in the upper and lower side, with a central con- 
necting web or plate extending throughout the entire 
length of the yard, the ends having removable caps, 
and rods extending through the upper and lower part of 
the yard, opposite the slots, to receive double eyes at- 
tached to the sails. 

A machine for making sheathing paper 
has been patented by Mr. William H. H. Childs, of 
Brooklyn, N. Y. It has two rollers, with one or more 
pieces closely fitting on their upper and inner surfaces, 
forming with such surfaces a trough or hopper arranged 
at intermediate portions between their ends, with other 
novel features, whereby the coating material may be 
applied more conveniently, as desired, to any part of the 
paper. 

A cordage spinning machine has been 
patented by Mr. Elisha M. Fulton, of New York City. 
This invention covers a combination with a spinning or 
twisting and spinning mechanism of a series of chains, 
one in front of the other, instead of a single chain, as 
heretofore, for passing the sliver to the spinning me- 
chanism or its fiier, the chains being armed with pins 
to comb, draw, and take hold of the sliver, and made 
to travel at different velocities, in order to work a 
heavier sliver and give more perfect control of the 
draught. The invention also facilitates the running of 
the spinning mechanism at a high rate of speed, while 
producing a uniform cord. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at puUication office 
08 early as Thursday morning to appear in next issue. 



The chief improvements in the 1885 " Trautwine " 
were those relating to railroad matters. "Rail Joints" 
and " Turnouts." "Locomotives," " Cars," and " Railroad 
Statistics " are new. " Trestles " and " Turn Tables " 
are greatly enlarged. 

For Sale— Machine shop plant, in operation. Best 
tools. Address Chas. W. Griggs, 175 Dearborn, Chicago. 

Wanted— One pair of power shears, capable of cutting 
2 inch square iron. They must be in good condition. 
Address the James Cunningliam. Son & Company, 
Rochester, N. Y. 

Engines and boilers, 1 to 4 H. P. Washburn Engine 
Co.. Medina, O. 

Power users should read and builders of power app. 
should advertise in Ptv/er, 113 Liberty Street, N. Y. 

The Australian- American Trading Co., 20 Collins St., 
West Melbourne. Sole agencies for American novelties 
desired. Correspondence solicited. Care of Henry W. 
Peabody & Co., Boston. 

Wanted— A competent man to take entire charge of a 
factory where metal is cut. stamped, spun, and drawn 
into various forms. Only parties of practical experience 
and undoubted mechanical ability need apply. Answers 
must contain full details, with name and references, 
otherwise they will have no attention. Address L., P. 
O. box 2.304, N. Y. city. 

We desire the services of a thoroughly competent man 
to take the place of our present secretary, who is obliged 
to retire on account of ill health, andlo assist in general 
management. Experience and flrst-class business quali- 
fications will be required, and to the right person excel- 
lent inducements will be offered. Great Western Mfg. 
Co., mill furnishers and manufacturers of general ma- 
chinery, Leavenworth, Kans. 

The Knowles Steam Pump Works, 113 Federal 
St, Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Manfg. Co., liS Lake St., 
Chicago, 111. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Protection for Watches. 
Anti-macrnetic shields— an absolute protection from all 
electric and magnetic influences. Can be applied to any 
watch. Experimental exhibition and explanation at 
" Anti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. V. S. Giles. Agt., or Giles Bro. & Co., Chicago, 
where full assortment of Anti-Magnetijc Watches can 
be had. Send for full descriptive circular. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Woodworking Machinery of all kinds. TheBentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
^'lAttleWmdw." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co.. Newark, N. J., and 92 and 94 Liberty St.. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Catalogue of books on civil and mechanical engineer- 
ing, electricity. arts,trades, and manufactures, UG pa«;es, 
sent free. F. & F. N. Spon, 35 Murray St.. New York. 

For Sale— Patent No. 360,493. A new improved 
Dumping Wagon. For Information address John Wag- 
ner, Oleaot N. Y. 



Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Curtis Pressure Regulator and Steam Trap. See p. 45. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Ch aim ers-S pence Co., 
419 and 421 East 8th Street. New York. 

Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Mnerson's 1886 ^^ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St.. New York. 

"How to Keep Boilers Clean." Send your address 
for free 88 page book. Ja8.C.Hotchkiss,93JohnSt.,N. Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Niagara Steam Pump. 20 years before the public. 
Always first premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, Brooklyn, N. Y. 

Reliable reports and opinions as to infringement and 
validity of patents rendered by W. X. Stevens, 705 G St., 
N. W. Washington, D. C. For three years the govern- 
ment expert in patent causes, and twenty years an attor- 
ney before the Patent Office. 

Machine drawing and designing. A. K. Mansfield, 
Chicago. 

Rod, pin, and dowel machines. 1,000 to 3,000 lineal 
feet per hour. Rnllstone Machine Co., Fitchburg, Mass. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 



NEW BOOKS AND FTTBLICATIONS. 

Designing Wrought and Cast Iron 
Structures. Part III. Notes, cal- 
culations, tables, and working draw- 
ings for a rolled iron girder and 
flitched beam, with comparisons of 
strength by various rules. By Henry 
Adams, M. Inst. C. E.,etc., Professor 
of Engineering at the City of London 
College. London, 1886. " Demy 8vo. 
30 pp., with one large plate. Pub- 
lished by the author. 

fart in. consists of two subdivisions: Theflrsttreat- 
Ing of the method of designing girders to support ma- 
sonry walls. Relation of depth of girder to its strength; 
the weight relative to area of section, strength of gir- 
ders by various rules compared, and a masterly descrip- 
tion of the method of arriving at correct results by 
the modulus of section determined by the moment of 
inertia. Second division treats of a special case of a 
flitched beam of Canada oak, and cost of painting. It 
is practically a series of studies upon wrought and cast 
iron construction, addressed to the architectural and 
engineering student, and particularly adapted to in- 
struct the novice in the difficult art of constructional 
engineering. It is the best introduction to the study 
of the strength of materials we have seen, and the high 
character of its author will commend the book to the 
student's careful perusal. A typographical omission 
occurs on the formula given for the defiection of an I 
beam under a distributed load: it should read: 
L^Wc 
D= 

the term d^b having inadvertently been omitted. 

* * Any of the above books may be purchased 
through this office. Address Munn & Co., 361 Broad- 
way, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompanv all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written lurormatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Selentllic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked 01 labeled. 



(1) C. W. T. asks (1) a cure for red 
hands, and also the manner in which it is to be used? 
A. Take 4 parts glycerine, 5 parts yolk of egg; mix 
thoroughly, and rub on after washing the hands. A 
little lemon juice will also assist to whiten the hands. 
2. Does borax have an injurious effect if used in wash- 
ing fabrics? A. It is much used for such purposes, and 
is not ordinarily injurious. 

(2) J. R. J. writes : I have a pair of en- 
gines 2 inches stroke, 1 inch bore, of which I want to 
make a locomotive; will you give the dimensions, to 
wit, length, diameter, and thickness of copper plate of 
boiler; length, width, height, and thickness of copper 



plate of fire box; length of smoke box, and number of 
tubes; to burn charcoal; size of rivets; width, depth, 
and thickness of bed plate and frame of cast iron; di- 
ameter and gauge of one pair of driving wheels for 
highspeed; diameter of leading and trailing wheels; di- 
ameter of driving shaft? A. Length of boiler 16 inches, 
diameterof boiler 4 inches, thickness of shell i^ inch, 
heads J.^ inch, fire box 3 inches wide, 4 inches long, 4 
inches high,smoke stack 6 inches above top'of boiler, 90 
tubes J^ inch, rivets % inch. Bed frame of small angle 
iron or 3^ inch by % inch flat iron. Drivers 5 inches, 
truck wheels 2 inches, shaft \^ inch. 

(3) G. C. S. asks why a gas engine has 

explosions at one end of its cylinder only, and why 
not at both ends? A. Principally on account of the 
complication of mechanism required to secure the 
double action. 

(4) J. E. W. desires a receipt for mak- 
ing a low priced red paste, soluble with water on a 
brush, to be used with a stencil. A. Take of shellac 2 
ounces, borax 2 ounces, water 2.5 ounces, gum arable 
2 ounces, and of Venetian red a sufficiency. Boil the 
borax, shellac, andisome water until they are dissolved, 
add the gum arable and withdraw from the fire. When 
the solution has become cold, complete 25 ounces with 
water, and add more red to bring it to a suitable consis- 
tency. 

(5) W. K. McL. writes : I would hke 
to get a recipe for making a liquid glue or cement for 
use in a printing office for padding bill headings, note 
heads, etc.? A. Soak highest grade of glue in water 
for 10 minutes, and then dissolve to thin consistency ; 
for every fifty pounds of glue add 9 lb. of glycerine. 
Color with aniline or cochineal, dissolving the color- 
ing matter in a little alcohol before adding to the glue. 

(6) E, S. writes : I have a small gas 
pressure governor containing mercury, which is exposed 
to the air. Will a thin layer of glycerine on the sur- 
face of the mercury be a good way to prevent or re- 
tard the evaporation of the latter. Can you tell me of 
something better than glycerine for the purpose? A. 
Glycerine is excellent. We can recommend nothing 
better. 

(7) W. A. J. — You cannot effectually 

restore the depolarizers in a Leclanche battery, as na- 
tural binoxide of manganese is used in them. You can 
boil out the porous cups first with water and then 
with weak hydrochloric acid, and finally wash in run- 
ning water. 

(8) J. L. P. asks : 1. What fluid or 

liquid boils at the lowest temperature, and at what de- 
gree Fah.? A. The range of boiling points is very ex- 
tended; hydrogen has been liquefied, and its boiling 
temperature is several hundred degrees below 0° Fah. 
The liquid paraffine pentane boils at 1004'' Fah., and 
a liquid could be found for almost any desired boiling 
point. 2. What proportion of its bulk will mercury or 
quicksilver expand if its temperature be raised 100" 
Fah.,sayfrom,20tol20? A. In absolute expansion about 
one ninety-ninth of its bulk. 3. Can mercury be kept 
any length of time in any receptacle other than glass? 
A. It can be kept in receptacles of iron, wood, gutta 
percha, paper, and many other materials. 4. Will it 
evaporate? A. It evaporates a little at the higher sum- 
mer temperatures. 5. By what law is it possible for a 
cat, if suspended by her four feet or paws one or more 
feet from the ground, and suddenly released, to make 
the turn, and alight square on the feet every time? A, 
The cat turns by her own muscular force. 

(9) Timothy writes : 1. There is a 
chemical combination with which paper may be sat- 
urated, and if the latter is then exposed to a current of 
electricity, decomposition takes place and a blue mark 
shows the point of contact. Does the paper require 
to be moist when the current is appHed, or will decom- 
position take place on dry paper, and about how strong 
a current is necessary? A. The first compound consists 
of one part saturated solution of ferrocyanide of po- 
tassium, one part saturated solution of nitrate of am- 
monium, and two parts of water. Some moisture is 
necessary, but the paper may be practically dry. 2. Is 
there any chemical combination that will produce a 
black mark or any other color by electric decomposi- 
tion? A. A solution of iodide of potassium produces 
a mark that verges on black, but that is temporary 
only. For either solution use a current of three or 
four volts E. M. F. 

(10) B. W. E. desires a receipt and 
method of pickling oysters or shrimps so that they 
will keep well and for long periods when put up in 
glass jars or tin cans. A. Take 100 large oysters, 1 
pint white wine vinegar, 1 dozen blades of mace, 2 
-dozen whole cloves, 2 dozen whole black peppers, 1 
large red pepper broken into bits. Put oysters, liquor 
and all, into a porcelain or bell metal kettle. Salt to 
taste, heat slowly until the oysters are hot, but not to 
boiling. Take them out with a perforated skimmer, 
and set aside to cool. To the liquor which remains in 
the kettle add the vinegar and spices. Boil up fairly, 
and when the oysters are almost cold, pour over them 
scalding hot. Cover the jar in which they are, and put 
away in a cool place. Next day put the pickled 
oysters into glass jars with tight tops. Keep in the 
dark, and where they are not liable to become heated. 
Treat the shrimps similarly. 

(11) F. P. P. asks : How much electri- 
city will 1 square foot (surface) of zinc and the same 
amount of carbon give in a solution of salt and water 
equal to ocean water? How much carbon should be 
used to one square foot of zinc? Will copper work as 
well as carbon, and how much should be used? 
A. Using carbon, you will get about three-tenths volt, 
and 1 to 3 amperes through a low resistance circuit. 
Copper will give considerably less than carbon. Use 
as much carbon as zinc, or if you prefer it, use one- 
half the area, and bend the zinc around close to, but not 
touching, the carbon. 

(12) J. (3^. C. asks (1) what ammonium 
fluoride is. A. It is a compound of ammonium and 
fluorine; it can be made by adding hydrofluoric acid 
to a solution of ammonia (aqua ammoniaof commerce). 
2. Is ammonlum'flaoride what is commercially known as 
, white acid; A. " White acid " is the biflaoride of am- 
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monium, containing nearly double the quantity of fluor- 
ine that the neutral fluoride does. 3. I also wish to 
make a substance of about the consistency of ordinary 
paint, that, when coated over glass, will corrode or 
rough its surface. A. Mix " white acid " with pow- 
dered sulphate of baryta and enough water. For all 
operations involving the use of fluoride of ammonium 
or of hydrofluoric acid, you must use vessels of lead or 
gutta percha. 

(13) W. H. M. asks . 1. Is the sun always 

direct south at twelve o'clock? A. No. Only on 4 days 
in the year. It is- fast or slow, varying from to 16 
minutes. See your almanac. 2. Has perpetual motion 
been discovered yet? A. No. 

(14) N. D. writes : I see by the New 
York Tribune that. Congress has *' refused money to 
sheathe with copper the bottom of the new steel ves- 
sels." How can copper be fastened to bottoms of steel 
or iron vessels? A. A wooden skin is bolted on over 
the iron or steel hull, and the copper fastened to the 
wood, it being necessary to completely isolate the cop- 
per from the iron, to prevent galvanic action. 

(15) E. M. W. asks how to clean a vio- 
lin bow that has become greasy and will not hold resin. 
A. Rub carefully with best (yellow soap on a small 
piece of flannel, then wipe dry with a piece of calico 
or linen; in an hour afterward it will be ready for 
the resin; or use a solution of borax and water. 

(16) A. V. C. desires formulas for em- 
balming fluid {face tint) and chemical razor, such as are 
used by undertakers, the last named being a preparation 
for removing hair. A. The face tint consists simply of 
an embalming fluid, for which there are numerous re- 
ceipts, one of which is to mix together 5 pounds dry 
sulphate of aluminum, 1 quart warm water, and 100 
grains arsenious acid. See articles on embalming in Sci- 
entific American Supplement, Noe. 51 and 155. The 
chemical razor is an ordinary depilatory, consisting of 
sulphide of barium or calcium. 

(17) J. R. T. asks how to get a red 
color on yellow brass castings after they are cast, with- 
out using any acid ; also a good flux for brass. A. 
The peculiar orange or red color is due to the quality 
of the metal and manipulation after pouring. Yellow 
brass will not produce the color to any extent. A 
composition of tin and copper, such as used for valve I 
work, will come out of a brilliant color by dipping in 
water a few minutes after pouring. A little pulverized 
charcoal is all. that is useful as a flux substitute in brass 
melting. 

(18) T. E. K. asks : 1. What can be 
done to Russia iron when it rusts or to prevent it 
from rusting? A. Rub down the surface with plum- 
bago and linseed oil. 2. How is starch made to give 
linen a gloss? A. See answer to query 15 in our issue 
of February 26. 

(19) C. F. B. asks: What will remove 
dandruff from a person's head without injury to the 
skin or hair? A. Take a thimbleful of powdered re- 
flned borax, dissolved in a teacupful of water; first 
brush the head well, then wet a ^bruRh and apply the 
mixture to the head. Do this every day for a week and 
then at longer intervals. Thorough cleanliness and 
frequent, but not violent, brushing, at least every night 
as well as morning, will generally keep the head free 
from dandruff. 

(30) C. S. F. asks what gumwood is 

good for, also if it is subject] to dry rot or attack by 
worms? A. It may be used for water pipes, as in the 
salt works at Syracuse ; it is also good for hatters' 
blocks, wheel naves, and cog wheels. The wood is 
close and tough and resists splitting, though it decays 
sooner on exposure to the weather than elm. 

(21) J. H. M. asks how to mix a good 
bright acid dip for brass work previous to lacquering. 
A. Clean the articles in strong nitric acid for a few 
seconds, or 2 parts nitric, 1 part sulphuric, 1 part salt. 
Wash in hot water. 

(32) J, A. W. writes : Can you recom- 
mend something, as a liquid, or in any other form, 
which can be rubbed on a horse to keep off horse flies? 
A. Procure a bunch of 6martweed,and bruise it to cause 
the juice to exude. Rub the animal thoroughly with 
the bunch of bruised weed, especially on the legs, neck, 
and ears. This remedy is said to be good against flies 
or other insects for 24 hours. The process should be re- 
peated every day. 

(23) J. W. H. writes : Are intermittent 

springs a reality or a myth? If a reality, what is the 
probable cause? A. Intermittent springs are a reality, 
and are caused by peculiarities in the underlying rock 
formation, by which water accumulates in cavities with 
a siphon outlet, so that the cavity fllls and starts the 
siphon, which runs until the cavity is emptied or the 
action broken. Other intermittent springs depend 
upon the rains, perhaps, falling in distant districts for 
their flow. Their times are not measured with regu- 
larity. 

(24) R. C. P. writes : I inclose you here- 
with specimens of mineral for your examination, 
found in this town while drilling for an artesian well, 
at a depth of about thirty feet. A. They are pieces of 
the drill point which have broken off and become 
rounded by the attrition. 

(35) J. C. asks : The magnet in the 
tube of ear piece to the Bell telephone appears to be 
wound by two or three wires twisted together and 
treated as one. What is reason for this, and how are 
ends of the wires joined if this is the case? A. The 
bobbins are wound with a single wire, but its end is 
attached to several terminal wires to guard against 
breakage. 

(26) A. O. W. asks who the inventor of 
the spectroscope was. A. In 1860, Professor Robert W. 
Bunsen and Gustav Robert Kirchoff, both of Heidel- 
berg University, jointly invented spectroscopic analysis. 
Any prism may be termed a spectroscope, but the mod- 
ern spectroscope may be aseigned to 1860, and to the 
above ae inventore. 

(27) E. N. B. asks whether a wheel 
mounted on a shaft having suitable bearing, and 



placed under a magnet of sufficient power to counteract 
the force of gravity, and all inclosed in an air tight re- 
ceiver, and a perfect vacuum formed therein, would, 
after being started, come to a state of rest? A. The 
wheel would come to rest very quickly; currents of 
electricity would be induced by the motion, and this 
wouJd involve an expenditure of energy. 

(38) J. W. V. — A current is only pro- 
duced in a secondary coil when the current in the 
primary undergoes some alteration. If the primary 
current is stopped or diminished in any way, a current 
is induced in the secondary in the same direction. If 
theprimary current is started or increased, the current 
in the secondary is in the inverse direction. 

(29) D. H. asks: 1. How much power is 
required to work a set of telegraph instruments one 
hundred yards distance? A. For telegraph instruments 
use about four gravity cells. 2. Would a dressing of 
wood ashes be beneficial to onions? If so, state when, 
how, and the quantity required to the acre? A. 
Wood ashes are an excellent dressing. Use from two 
to five tons to the acre. 3. When stable manure cannot 
be had, would pea vines plowed in answer as well? A. 
Pea vines plowed in would be a very poor substitute for 
manure. 

(30) Young Blacksmith. — Ordinary 
malleable iron castings cannot be welded. The central 
part is not perfected in the annealing process. Malle- 
able iron shears and other cutlery that is steel faced are 
made of good iron, and thoroughly annealed, so as to be 
homogeneous throughout the piece. Then the welding 
may be done in the ordinary way, with borax fiux. 
The welding of cast steel of high grade is rather diffi- 
cult, but can be done with borax. It is better to use 
double shear steel, which answers well for cutting tools 
and may be readily welded to iron or to itself with 
borax flux. Clock springs are tempered by dipping in 
a pot of lead heated to a cherry red, then in oil to 
harden. Draw the temper in boiling oil. See Scien- 
tific American Supplement, Nos. 95, 103, 105, 397, 
221, 222, on Hardening and Tempering Steel. 

(31) I. A. T. asks the correct mixture 
for making German silver. A. For fine German silver : 

49 parts Copper. 

24 " Zinc. 

24 ** Nickel. 

2^ "" Aluminum. 

AH by weight. There are alloys of many other pro- 
portions that are recognized as standard. 

(32) A. F. D. wishes to know what the 
pressure of water would be at the lower end of a pipe 
line ^ miles long with an average grade of 150 ft. to 
the mile. Also if hot water from hot springs would 
lose any of its heat in running through the above 
named pipe. A. There will be 354 pounds per square 
inch pressure at the lower end when the water is at rest 
or not being drawn. If pipe is left open for free run- 
ning from the full orifice of pipe, the friction of the 
water will largely lessen the pressure. The heat lost 
will depend upon the size of the pipe and velocity of 
the water, as well as the protection it may have from 
radiation. 
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Acid, obtaiDiDR muriatic, G. Rumpf 861,026 

Advertising cards, device for dislaying, O. C. 

HoBmann 360,881 

Alarm. See Burglar alarm. Hydrometer alarm. 

Alarm for doors, etc., N.J. Busby 361.048 

Alarm signal, telegraphic, S. E. Mosher 361,020 

Asparagus bunching machine, E. Beekman 360,946 

Atomizer and insect destroyer, T. W. Houchin 

etal 361,010 

Auriferous and argentiferous material, etc., treat- 
ing certain descriptions of, B B. Parnell 360.S04 

Automatic brake for vehicles, J. A. Dickson 360,954 

Awnings, device for operating, T. Sharrow 361,091 

Axle boxes, apparatus for cooling car, J. E. 

Tourne 360,978 

Baling press, J. B. & O. B.Johnson 361,013 

Band cutter and feeder, F. P. Potts .. 361,235 

Banjo, R. B. Walker 360,935 

Bar. See Grate bar. 

Barrel covers, attachment for screen, J. Konold.. 360,8i^ 

Battery. See Cabinet battery. 

Bed, folding. G. A. Nelson 361,178 

Bed, sliding trundle, J. C. Smither 861,189 

Bedstead, folding or wardrobe, P. Madden 360.894 

Beet puller, R. R. Burrows 861,205 

Belt guide and reel, combined, E. D. Brown 360,992 

Bevel, J. Struble 361,243 

Bicycles, ball bearing for, G. A. Parker 361,233 

Bit. See Expansive bit. 

Bit stock, A. W. Morgan 361.227 

Blind, window, W. Morstatt 361,019 

Boiler. See Portable boiler. Steam boiler. 
Boiler or other furnace, steam, F. A. Jones, 

360,886, 360,867 
Boiler scale, compound for preventing, J. A. 

Omens 361,180 



Bookbinding, Fifleid & Jacobs 361.152 

Book, magazine, or paper holder, N. A. Hamilton. 360.960 
Books, etc., adjustable holder for. Lake & Sawyer 360.965 

Boot, Reindl & Lotstrom 360,916 

Boot strap, F. R. Hamilton 361.061 

Bottle lllier and sirup measure, combined, soda 

water, P. Palm 360,901 

Box. See Cigarette and match box. l^etter box. 

Musical box. Post office signal call box. 

Box fastener, J. H. Ellmann 361,149 

Box pile, E. Wheeler 361,197 

Bracket. See Curtain pole bracket. Shelf 

bracket. 
Brake. See Automatic brake. Car brake. Rail- 
way brake. 

Brick for stables, etc., paving, C. G. I'ebbutt 360,928 

Brick kiln, J. D. Stanley 361,192 

Brick machine, W J. Woolley 361,038 

Bridge gate, swing, C. L. Prlndle 360,911 

Broom holder, A. Finks 361,153 

Brushes, etc., attachment for, C. A. Fonerden 3t)U,872 

Buckboard, J. D. Whitney 360,940 

Bung, ezpanding, R. O. Sprogle 361.030 

Burglar alarm, H. L. Silver 360.923 

Burial casket, B. S. Earley 361,14" 

Burner. See Lamp burner. Oil burner. 

Butter jar, H. E. Hinman 361,062 

Button. C. W. Stuart 360.976 

Button, cuff or collar, V. A. Bork 361,044 

Button making machine, J. C. Schott 361.088 

Cabinet battery, H. B. Waite 360.934 

Calcimine, medicated, T. B. Costello 361,051 

Can. See Laster's tack can. 

Can filling apparatus, G. L. Merrill 361,177 

Car brake, automatic, C Selden 361.089 

Car coupling, J. Coup ,.361,140, 361,141, 361,209 

Car coupling, D. W. Hickman 360,880 

Car coupling, 1. Kling 361,166 

Car coupling, T. L. McKeen 361,171 

Car couphng, J. A. Richard 361.184 

Car coupling, S. H. Springer 360,926 

Car coupling, J. B. Wilson 361.104 

Car, mining, J. M.Thompson 360,930 

Car seat, G. Harvey 360,961 

Cars, brake beam for railway, P. Hieii 361,009 

Carriage, child's folding, J. P. Furse 360,873 

Carriage wrench, W. Gent 360,874 

Carrier. See Cash and parcel carrier. 

Cart, road, R. Bail 361,112 

Case. See Packing case. Violin case. Watch 

case. 

Case for law blanks, H. W. Cory 360,999 

Gash and parcel carrier, Blount & Kimpton 361,r'i0 

Casting lettered plates, W. Pathie 360,905 

Casting teeth of diamond saws, mould for, T. A. 

Jackson 301.012 

Celery collar, G. W. Rugg 361,241 

Chair. See Photographer's chair. 

Charring logs, device for, J. 11. Stanley 361,193 

Charring surfaces of timber, device for, J. D. 

Stanley 361,096 

Chisel, J. E. Donaldson 361,146 

Churn. J. H. Blward 361,150 

Churn, W. W. Ritchey 361,186 

Churn cover, M. N. Castleman 361,208 

Cigar perforator, L. C. Miner, Jr 361,071 

Cigarette and match box, R. Savage 361,085 

Clamp. See Floor clamp. 

Clamp, K.Shaw 360.»!4 

Clapboard marking device, E. M. Byrkit 360,997 

Clay pulverizer, J. Creager 361,000 

Clock, advertising, Feldman & Reese, Jr 360,955 

Clock, electric pendulum, A. 1,. Parcelle 360,903 

Clock repeating mechanism, E. Y. Judd 360,888 

Cloth, etc., clamp for stretching or tentering, h\ 

H.Lane.... 301,014 

Clothes tongs, D. A. Phelps 361,023 

Clutch, P.O. Gardner 361,1.56 

Coal drilling machine, J. Linck 361,167 

Coal screen, revolving, P. Richards 361,185 

Coating the interior of vessels with waterproof 

lining, machine for, G. W. Croweli 360,952 

Coffee roaster, Palmer & Butler 360,971 

Collar or cuff holder, T. Gentzsch 361,058 

Coupling. See Gar coupling. Pipe coupling. 

Wire coupling. 

Crib, child's. C^ Messerschmitt 361,016 

Crib or cradle, D. W. Pettis 360,908 

Crystal pendant for show stands, etc., h^. A. 

Weber 361,245 

Curtain fixture, E. C. Byam 361,206 

Curtain holder, R. S. Gould 381.007 

Curtain pole bracket, F. J. Strubing 361,242 

Cuspidors, manufacturing, A. L. flollander 361,221 

Cutter. See Band cutter. 

Dental plugger, J. H. Edmonds 360,864 

Desk, school, J. Peard (r) 10,825 

Dish machine, butter, C. Crook 361,138 

Disinfecting, process of and apparatus for. D. T. 

Lawson 360,893 

Ditching machine, W. T. Finnell 360,870 

Door check, G. Weiniey 360,937 

Door hanger, A. B. Morse 360,898 

Door securing device, H. Moore 360.897 

Dredger. A. K. Stone 360,927 

Drier. See Fruit drier. Grain drier. Lumber 

drier. 

Drill press, J.F. Winchell 361,105 

Dust collector. B. F. Ortman 361,232 

Bar muff. D. Basch 360.985 

Electric conducting wires, etc., system of sup- 
porting and repairing, H. Flad 361,217 

Electric motor, W. Baxter, Jr 361,116 

Electric motors, governor for horizontal, W. Bax- 
ter, Jr 361,116 

Electric motors, journal bearing for, W. Baxter. 

Jr 361,117 

Elevator. See Liquid elevator. 

Elevator hatchway gate, T. Braden 361,204 

Enameling photographs and other prints, J. P. 

Phelps 360,909 

Engine. See Steam engine. Water engine. 
Envelope gumming and drying apparatus, C. 

Wolf 361,106 

Excavating tunnels, subways, and shafts, appara- 

tusf or, J. H. Greathead ,S60,969 

Expansive bit, C. E. Billings 360,990 

Eye bars, machinery for the manufacture of, A. 

& F. Schneiderlochner 361,188 

Fan, S. Scheuer 361.187 

Fan attachment. J. M. Sellmayer 360.922 

Fat from bones, apparatus for extracting, W. 

Buttner 360,996 

Feed water heater, Dunn & Sidnell 361,064 

Fence, hedge, D. W. Aylworth 361,039 

Fence machine, wire, B. L. Fletcher 361,005 

Fence post, B. J. Devens 361,001 

Fences, stretching and supporting device for 

wire. J.M. Kelly 361,223 

Filter, water, J. W. Callard 360,860 

Firearms, lock device for, D. B. Wesson 861,100 

Fire extinguisher, automatic, W. Neracher 361,179 

Fire extinguisbinK appliance, J. W. Cloud 360,993 



Fire kindler, J. Rook 360.917 

FlreprooflDK compound, H. F. Watson 361,196 

Floor clamp, M. D. Good 861,060 

Floor coverlDR, D. C. Stover 361,194 

Fluids under pressure, making metallic receivers 

for, W.H.Brown 360,993 

Fly hook, E. A. Warren 361,099 

Fly paper, L. H. Gardner 360,957 

Frame. See Sewing machine quilting frame. 

Fruitdrier.T. W. Owens 361,075 

Furnace. See Boiler furnace. Smoke consuming 
furnace. 

Furnace grate. S. E. Burke 360,849 

Furnace mould, E. Wheeler 361,198 

Furniture legs, floor plate for, L. Scofleld 360,919 

Gauge. See Micrometer gauge. 

Galvanic batteries, solution for, D. H. Fitch 361,004 

Garment supporter, A. Ralph 861,239 

Gas apparatus, A. Taylor 360,977 

Gas burner tip, W.M.Jackson 361,160, 361,161 

Gas generator, Pratt & Ryan 361,078 

Gas, process of and apparatus for generating il- 
luminating, J. D. Averell 360,944 

Gas, process of and apparatus for generating 

wood. J. D. Averell 360,945 

Gas, process of and apparatus for manufacturing, 

T.G. Springer 361,190, 361,191 

Gate. See Bridge gate. Elevator hatchway 
gate. 

Gate, J. S. Davis 361,053 

Gearing, Jones & Rogers 361,222 

Generator. See Gas generator. Steam generator. 

Girder, Stoffert & Dykes 361,097 

Glass, batch tor making. J. T. Adams 360,840 

Glove fastening, B. Prlnele 860,912 

Gold leaf, machine for laying, J . C. F. Kunkle 361.225 

Governor, A. Randolph 360.914 

Governor, engine, L. P. Langlois 361.067 

Grain drier, Borland & Parsons 361,128 

Grain drill hoes, power lifter for, A. M. Baker 361,040 

Grate bar, compound, T. Evans 361.216 

Grate, lire. H. S. Williams 361,030 

Guard. SeeRailway bridge guard. 

Hair, machine for matting, A. li. Schneidt 380.918 

Hame, T. E. Van Ness 3til,032 

Hanger. See Door hanger. Picture frame 
hanger. 

Harmonica holder, A. F. Crandall 360.857 

Harrow, J. B. Neff 361,229 

Harrow, E. E. Whipple 360,989 

Harrow tooth seat, D. B. Smith 360,975 

Harvesters, grain binder for, E. W. Jenkins 360,962 

Hats, machine for stiffening. Murphy & Bundle... 361.073 
Hats, tool for curling brims of, R. Eickemeyer.. . . 360,865 

Hay loader, M. Beck 361,118 

Hay rake and tedder, combined, sulky, W. R. 

Hallett 360,878 

Heat, generating, K. R. Kiibourn 361,184 

Heater. See Feed water heater. Water heater. 

Heel lifts, cutting, G. James 361,006 

Hitching device, J. H. Nichols 361,2,iO 

Hoisting tackle, J. Cronan 360,859 

Holder. See Book, magazine, or paper holder. 
Broom holder. Collar or cuff holder. Curtain 
holder. Harmonica holder. Tool holder. 

Holder for metal articles, H. D. Winton 301.248 

Hook. See Fly hook. 

Horseshoes, machine for forming the heel calks 

of, G. UhliM 360,932 

Hosiery and other garmertts, manufacturing, C. 

S. Pusey 381,079 

Hub. J. R. Cravens 360,868 

Hydrometer alarm, T. P. Whittier 380.980 

Ice tongs, N. K. Wright 861,108 

Indicator. See Station indicator. 

Injectoi. A. S. Eberman 361,148 

Jack. See Lifting jack. Wagon jack. 

Jar. See Butter jar. 

Jewelers' rolls for enlarging rings, J. C. Roche- 

leau 361,084 

Kerf spreader, rotary, Foster & Kent 361,218 

Key fastener, F. Reisner 861,183 

Kiln. See Brick kiln. 

Kitchen cabinet, J. S.Beckwith 380,845 

Knife. See Pocket knife. 

Knitting machine, circular, A. & I. Tompkins 380,931 

Knives, manufacture of table, H. C. Hart 380.879 

Ladder, extension, C. & R. H. Arnold 381,202 

Ladder, extension, J. ti. Crafts 361,137 

Ladder, ornamental stLp, A. Dormitzer 381,212 

Lamp and reflector, combined, H. N. Conn 361,135 

Lamp burner, L. J. Atwood 360.984 

Lamp, carbureting, N. A. Ransom 360,916 

Lantern, Chinese, L. T. Chu 381,134 

Lap ring or link, J. H. Williams 361,103 

Laster's tack can, W. H. Marden 361,226 

Latch, E. S. Winchester 361,247 

Leather and other flexible materials, fastening 

for, L. O. Dion 360,863 

Leather cutting and embossing machine. Valiant 

& Nesbitt 360,933 

I^etter box. J. McLane 361,172 

Lifting jack, J. North 361,022 

Liquid elevator, T.G. Lemmon 381,069 

Lock.SSee Oar lock. 

Lock for alarm boxes, Pearce & Jones 360,906 

Locomotive, A. L. Gilstrop 360,875 

Lumber drier, J. L. Gaskins 360,968 

Manure distributor, S. J. Harreil 380.877 

Meat hook support or. bracket, J. Fionegan 361,154 

Mechanical movement, A. I. Jacobs 381,162 

Metals from oros or alloys, appa-^tus for separat- 
ing, H.R. Cassel 380,862, 360,853 

Micrometer gauge, A.H. Emery 361.055 

Micrometer gauge for internal and external 

measurements, A. H. Emery 861.068 

Milk, preserving, A. Brin 861,045 

Milker, cow, E. B. Douglass 361.213 

Mitten and sleeve for garments, combined, G. M. 

Wright 361,250 

Mould. See Furn.ice mould. 

Motion, means for converting, C. W. Corliss 360,856 

Motion, mechanism for converting, S. C. Morti- 
mer 360.970 

Motor. See Electric motor. 

Musical box, J. Billou-Haller 361,04.3 

Musical instrument, J. D Bachtel 361,110 

Musical instrument, mechanical, O. H. Arno, 

361,200, 361,201 
Nail. See Shoe nail. 

Needle, sewing machine, A. S. Hutchinson 360,884 

Oarlock, J. A. Mell 360,895 

Oil burner, L.J. Atwood 360,843 

Ordnance, breech-loading, T. Yates 860.972 

Overalls, etc.. G. White 360,979 

Overcoats and cloaks, device for assisting in put- 
ting on, Gilchrist* Dunn 361,059 

Oxide of iron from pyrites, making red, A. D. Le- 

doux 360,967 

Packing case, A. F. Temple 361,195 

Packing, piston. J. H. Kendall 380,963 

Padlock, J. L. Culberson 360,861 

Padlock. F. W. MiJi mijm 
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Paper, composition for waterprooilDg, L. Bastet. . 361,041 

Taper jojEjjer, G. H. Sedgwick 3tiO,921 

Paper, aia,cbiDe for makine sheatbing, W. H. H. 

Childa 361,050 

Paper pulp, electrical apparatus for separating 

meta'lic particles from, C. H. Atkins 360,842 

Pasting.apparatus, L. C. Crowell 860,860 

Peach stoner, J. H. Smith ,161,093 

Perfume receptacle, J. W. Palmer 360,902 

Photographer's chair, J. W. Cooper. . : 360,855 

Photographic print washer, J. T. Long SOLOTO 

Piano, L. Romhildt. . . 361,240 

Pianoforte hammers, press for forming, A. Dolge 361,144 
Picture frame hanger, adjustable, E. Wilkinson... 360,982 
Pin. See Safety pin. 

Pipe coupling, vacuum brake, R. Solano SW,924 

Plaiting tbachine, cloth, A. Borchardt 361,125 

Planimeter, C. B. Emery 360,867 

Planter, corn. A. C. Evans 361.214 

Planter, seed, J. C. Nye 361,074 

Plow, sulky, C. Curtis 361,210 

Pocket knife, T. R. Ellin 360.866 

Portable boiler, W. Berrenberg 360,847 

Post. See Fence post. 

Post office signal call box, E. O. Bryden 361,046 

Pot. See Sprinkling pot. 

Potato bugs, machine for catching and destroy- 
ing, B. Crowley 361,159 

Pottery, manufacture of, M. L. Storer 361.231 

Power press, J. A. Horton 361,158 

Press. See Baling press. Drill press. Power 
press. Printing press. 

Pressure regulator, J. W. Ramsey 361,082 

Pressure regulator and cut-off, T. J. Kieley 360,890 

Printing machines, sheet delivery apparatus for, 

W.Scott 361,028 

Printing machines, type bed for, E. Konig 361,224 

Printing press, W. H. Price. Jr 361,336 

Printing presses, chase hook for, W. H. Price, Jr. 361,237 
Puller. See Beet puller. 

Pulley, A. Betteley 360,989 

Pulp, digester for wood, C. F. I^ogan 361,015 

Pulp grinding machine, O. A. Byrns 361,207 

Pulp strainer. J. & B. Wood 361,10? 

Pump exhausting apparatus, mercurial. Maxwell 

& Hughes ... 361,174 

Pump, rotary, J. M. Allen 360,841 

Radiator support, B. M. Fell 360.869 

Railway brake. C. Selden 361.090 

Railway bridge guard, G. S. Morrill 361,018 

Railway coaches, means for lighting, J. Haisb 361,220 

Railway rail seat, M. Potter 360,910 

Railway, street, C. K. Dickson 361,211 

Railway superstructure, elevated, E. S. Shaw. ... 361.029 

Railway switch. Cannon & Canty 361.130 

Railway tie and chair, metallic, H. P. Adams 361.190 

Railways or roads, flanged wheel for, C. J. Schoen- 

ing.. 361.027 

Rake. See Hay rake. 

Razor, safety, A. Partridge 361,234 

Regulator. See Pressure regulator. Speed regu- 
lator. 
Revolvers, barrel catch and cylinder retaining 

device for. D. B. Wesson 361,101 

Ring. See Lap ring. 

Ring for attachment to curtains, skirts, et.c, E. D. 

McCracken 361,175 

Roaster. See Coffee roaster. 

Rock boring rods, manufacture of, R. Wilson 861,941 

Roofs, etc., composition for coating, D. Brobst 380,949 

Satchet B; E. Thorpe ■861,098 

Safety pin and garment supporter, combined, W. 

L. Braddock 361,121 

Sail for vessels, ,r. C. Wheeden 361,102 

Sash fastener, E. W. Allen 861.109 

Sash fastener, W.J.Potter 361.077 

Saw, D. R. Proctor 361,288 

Saw, drag, M. &G. B. Coxe 361,052 

Saw guide, D.Harris 360,878 

Sawmill carriages, feed mechanism for, E. T. 

Lemm 361,068 

Sawmill set works, M. J. Shaw ' 361,092 

Sawmills, steam feed for, D. C. Prescott 360,972 

Saw setting tool, B. S. Hotchklss 360,882 

Sawtooth, adjustable, J. C. Dalton 361,142 

Scale, weighing, T. A. Weber 361,246 

Screen. See Coal screen. Window screen. 

Sculpturing apparatus, J. 6. Carllnet 361,131 

Seal, case, A. D. Penfold 361,181 

Seat. See Car seat. Harrow tooth seat. Railway 

rail seat. 
Seed or grain feeding machine, E. W. Thompson. 360,929 

Sewage, apparatus for treating, R. B. Flthian 360,956 

Sewing machine attachment for embroidering, B. 

A. Moon 360,896 

Sewing machine quilting frame, C. H. Bernbelm. . 360,846 

Sewing machine tension device, J. Bond, Jr 361,127 

Sewing, uniting fabrics by, C. S. Pusey .361.081 

Shelf bracket, J. Balnes , 361,111 

Shingle or roofing plate, metallic, J. S. Thorn 361,031 

Ships, etc.. yard for, D. Campbell 361,049 

Shoe fastener, Lewis & Briegel 361,166 

Shoenail, li. J. Atwood 360,983 

Shoes, etc., device for unbuttoning, G. T. Fallis.. . 361,151 

Shutter fastening, J. W. Kohn 360,964 

Sign, J. P. O'Brien 860.900 

Signal. See Alarm signal. 

Skat 3 fastening. E. H. Barney 361.113 

Sleighs, shifting bar for, W.M. Peck 360,907 

Smoke consuming furnace, C. C. Carter 361.133 

Sock, glove, etc.. C. S. Pusey 361.080 

Sole trimming and channeling machine, J. C. 

Ivory 361,159 

Spark and smoke conductor, J. Howe 360,863 

Speculum, J. P. Schenck 861,087 

Speed governor, centrifugal, R. McKenna'. 361,251 

Speedregulator, A. Campbell 361,128 

Spinning machine, cordage, E.M.Fulton 361,057 

Spinning machines, thread forming device for 

silk, L. Camel 361,129 

Spinning machines, etc., thread guide for, 

Mitchell & Jenckes 860,969 

Spoolers and winders, stop motion mechanism 

for, T. C. Bntwlstle 360,868 

Spring. See Vehicle spring. 

Sprinkling pot, W. Discho 861.143 

Station indicator, W. D. Doremus 361,146 

Steam boiler, W. D. Rich 361,083 

Steam engine, H. L. Hopkins 361,063 

Steam engine, W. Lowrie 861,169 

Steam generator, S. Flske 361.216 

Steam generator, I. H.Murdlck... 361,223 

Stocking, elastic, C. F. Bennett 361,042 

Stone and ore breaker, S. Ij. Marsden 361.173 

Stone, machine for sawing, J. B. Gilchrist 361.219 

Stone saw sash, adjustable, W. Walter 361.033 

Stone sawing machine, T. A. Jackson 361,011 

Stove, beating and ventilating, J. T. Jensen 360,885 

Stove, hot blast, H. Schulze-Berge 360.973 

Stove or range, cook. F. Jackson 361,064 

Stove, vapor, F. A. Lymao 361,170 

Stoves, straw bniDlng attscbment for, F. Glrtan- 

nw -....861.006 



Strap, See Boot strap.. 

Straps or other articles, connecting device for, B. 

Pringle 360,913 

Strawboard lining machine, B. Spooner 861,094 

Subway, C. Soheldl 361,086 

Supporter. See Garment supporter. 
Switch. See Railway switch. 

Tablet, J. H.Brandt 361,122 

Tanner's tool, J. McDermott 361,176 

Tanning by electricity, process of and apparatus 

for. Worms & Bale 861,249 

Tapping mains, device for, H. Mueller 861,021 

Targets, mould for forming plastic or compo- 
sition, Moyerft Hoag 360,899 

Telegrap, automatic fire, M. Martin — 360.968 

Telegraph, automatic prlijting, C. G, Burke, 

360,994, 360,996 

Telegraph system, multiple, A. M. A. Beale 360,988 

Telegraphy, W. T. Barnard 360,844 

Telegraphy, A. M. A. Beale 360.986, 360,987 

Telephone transmitter, W, Burnley 361,047 

Telephoning, J. W. Bonta 361.124 

Thermometer, oven, D. G. Cooper 360,950 

Tie. See Railway tie. 

Tile machine, W. J. Woolley 361,037 

Tile machine, drain, R.J. Carson 361,152 

Timber, preserving, S. B. Boulton 360,947 

Time by electric lights, system of indicating, P. 

B. Delany 360,862 

Tool holder, Clemson & Millspaugh 360,854 

Tool holder, P. J. Decker 360.953 

Tool holder. Fish & Deeter 361,156 

Torpedo tubes, safety mechanism for. E. Kaselow- 

sky 361,064 

Tricycle, Reed & Frazee. 301,024 

Tub. See Wash tub. 

Tuning pin setter, H. B. Finney 360,871 

Type writing machine, W, J. Barron 361.114 

Umbrella, folding, F. Lecraf t 360,966 

Vehicle spring, C. A. Adams..... 360,838 

Vehicle spring, H. Timken 361,244 

Vehicle, two-wheeled, B. W. Keegan 360,889 

Vessels, machine for adjusting the ends in , G. W. 

Crowell...... >..' .360,951 

Violin case and making the same, G. S. Bond 361,123 

Violin tuning peg, S. W. Wilcox 360,981 

Wagon body support, J. Mooren 361,017 

Wagon jack, H. W. Rublee 361,025 

Wagon running gear, H. M. Stoddard 361,096 

Wagon, spring board, H. F. West 860.938 

Wash tub, F. Brandt 860,991 

Washer. See Photographic print washer. 

Washing compound, P. Brentlni 360,948 

Washing machine, T. Jacoby 361.163 

Watch case. A. Lorsch 361,168 

Water closets, water supply regulating apparatus 

for, W. H. Bate .361,203 

Water engine, G, T. Plllings 361,182 

Water heater, T. Fairbanks 361,008 

Waterproof garment, J, F. Carter 360,861 

Weather strip, D. Harkrader 361,008 

Wheel, W. G. Scott 360.920 

Wheel and axle, J. Pettinger 361,070 

Wheel rims, machine for forming hollow metallic. 

G. T. Warwick 360,9.i6 

Whip button, C. B. Williams 361.034 

Whip head, disk, C. E Williams 861,035 

Windmill, J. G. & J. Hof 361,167 

Window f astener, D. Allport...: 360,943 

Window screen, D. Cook; ,..„ 361,136 

Windows, bracket support for show, C. H. Besly.. 3^,119 

Wire coil sheet, L. M. Devore 861,002 

Wire coupling, electric, R. Solano 360.925 

Wire rope clutch, L, Knaak 360,891 

Wood, method of and appliance for bending, G. 

S. Bond ' 

Wrench. See Carriage wrench. 



DESIGNS. 

Cap, child's, H. Bambereer 17,2M 

Carpet, O. Heinigke 17.250, 17,251 

Carpet, W. L, Jacobs 17.252, 17,253 

Electric motor frame, W. Baxter. Jr 17,256 

Game counter, A. Ball 17.249 

Hinge. G. S, Barkentin 17.255 

Stove, H. Terstegge et a! 17.257 

TRADE MARKS. 

Bitters, A. B. I..ake. . . 14,285 

Canned tomatoes, corn, peas, peaches, and other 

vegetables and fruits; C. R. Merriam 14,280 

Cider, A. Werner -.14,271, 14,272 

Cod liver oil. J. Jensen & Company 14.2B3 

Corsets, C. A. Griswuia ...14,273 to 14.277 

Crackers, fancy biscuits, cakes, and jumbles. 

Manewal-Lange Cracker Company .14,266, 14,267 

Cuffs and collars, J. K. p; Pine 14,286 

Flour, W. A. Oliver 14.269 

Glue, Thomas Manufacturing Company 14,270 

Inks, writing, H. C. Stephens ... 14,282 

Liniments, V. W. Cleveland 14,259 

Medical vaginal suppositories, A. F. Horton 14,261 

Medicinal vegetable compounds in liquid or solid 

form and for external or internal use, Creas- 

iUKer&Co 14,260 

Metals from rust, compound to protect, J. F. 

Nolan 14,281 

Paper bags. New York Paper Bag Machine and 

Manufacturing Company 14.268 

Pills, t\ W. J ackson 14,278 

Rock drilling machine, M. C. Bullock Manufactur- 
ing Company 14,258 

Saddlery hardware, C. C. Brown 14,257 

Sarsaparilla root, M. Cabus 14,284 

Sewing machines for stitching leather, E. James.. . 14.262 
Silk waste yarns, valvets, velvet ribbons, and fancy 

dress goods. Lister & Co 14,265 

Soap. W. C.Lamm 14,279 

Tonic preparation based on extracts of malt and 

hops. P. Best Brewing Company 14,283 

^ines, J)eer, distilled liquors, and' mineral waters, 

Koster & Bial 14.264 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this oflBce for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies af patents 
granted prior to 186U; but at increased cost, as the 
speciflcations, not being printed, must be copied by 
band. 

Canadian PatentH may now be obtained by the 
inventors for any of the inventions named In the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will b« a little more. For 
full inBtrnctions address Munn & Co.» 361 Broadway, 
Kew York. OUier foreign patenta may also be obtained. 
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Inside , 
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The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and iss.etinagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 
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ORIGINAL ACCIDENT 

Company of Amerioa, 
LARGEST IN THE WORLD. 



ALSO, 



Best of Life Companies. 



ACCidGnt POliOieS, f^s^onarinTBu^m^a 
Men, for each $1000, with $15 Weekly Indemnity. 

(nnirlnH* T'i«l/..*« 25 cents per day, $4.50 for 

Accident llCKetS, % days, forsale at all 

Local Agencies and Leading Kailroad Stations. 

ALSO THE 

n_ A I it^ n.l.m.. '" ^^^ market. Indefeasi- 
BeSl Lire rOllCy we. Nonforfeitable, 
World-wide. 



PaiJ Policy HolJers, UiMUW. 



Pays ALL CLAIMS Without Discount, and im- 
mediately upon receipt of satisfactory proofs. 



Assets, . . . $9,111,000 
Surplus, . . . $2,129,000 



JAnES 6. BATTER80N, RODNET DENNIS, 
President. Secretary, 

JOHN E. UORRIS. As8't Sec'y. 



SEBASTIAN, MAY & GO'S 

IniHTSi Sciev Ctttlag 

LillllJIiWPowe 

Drill Presses, Chucks, Drills, 
Dog^s, and machinists* and ama< 
tears* outfits. Lathes on trials 
Catalogues mailed on application 
165 W. Sd St., Ciucumati, O 




EXCELLENT BLACK COPIES Of amuthing written of 
drawn wit h any Pen (or Type Writer) by the Patent 

Only equalled by 
Lithography. 

Specimens Free. 



a/rawn wit n any ren (or lype wri 

AUTOCOPYIST 



AuTOCOPYisT Co., 3 Thomas Street, New York. 




CI CPTDfPAi ' Edward P.Thompson, Solicitor 
CLCw I lUUHLft of Electrical Patents, 3 Beekm an 
Street, N. Y. Write for testimonials and instructions. 




OIL ENCINES. 

For Printers, Steam Yachts- 
pumping water,8awlng wood, 
making ice-cream. Carpen- 
ters, Mechanics. 1 to 5 H. P. 
Fuel, Kerosene. No dust- 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. Mention SCIEN- 
TIFIC American. 

SHIPMAN ENGINE CO., 

92 Pearl St., BoBton, Maes. 




ELECTRIC CONVEYORS.— DESCRIP- 

tlon of two Ingenious systems for'the electric carriage 
of small packaf^es. Illustrated with 13engraTines. Con- 
4«4. Trice 10 cents. To be had at this office and from 
all newsdealers. 



THE PHONOGRAPHIC MAGAZINE 

Jerome B. Howard, Editor. A 24 page Monthly. 
The authentic exponent of the Benu Pitman Sys- 
tem of Phonography. $1.50 per annum. Specimen 
copy free. TbePhonosraphle InstltutcCtnclnnatLO. 



ORNAMENTAL DESIGN, PRINCI- 

pies and practice of. — By Lewis F. Day. The second of 
a series of lectures on this subject, discussing the lines 
upon which ornament can be distributed. "With 5 illus- 
trations. Contained in Scientific American Supple- 
MKNT, No. .'589. Price 10 cents. To be had at this office 
and from alT newsdealers. 




For House, Barn and 
and all outbuildings. 
Anybody Can Put it On. 
PRICE LOW. 
Write for Sample and Book. 
143 Duane St.. N. Y. City. 
INDIANA PAINT &. ROOFING CO. 



New Edition Bevised 
and Enlarg^ed. 

DYNAMO-ELBCTBIC MACHINERY. 

A Series of Lectures. 

By SlLVAinjs P. Thompson, B.A., pse. 

Reprinted, with additions and corrections, from the 

Jonmal of the Society of Arts. 

With an Introduction by 

FRANK L. POPE, M.S.C.B. 

]£mo> niustrated. Boards. Price, 50 cents. 

No. 66 of the Van Nostrand Science Series. 

D. VAN NOSTRAND, 
PUBLISHER, 

as Muxray & B? 'Warren Sts., N;7; 
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FOR SAIjE. Patent No. «M.663. Watch Key. G. 8. 
CONOVBR, Georgetown, Ontario, Canada. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circ lation 
is many times greater than that of any similar journal 
now pufajlshed. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news^ 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent ' Intluence you to substttut^ 
some other paper for the scientific American, whetl 
selecting a list of publications in wuicn you decide it 14 
for your interest to advertise. This is frequently donAj 
for the reason taat tne agent gets a larger eommissioci 
from the papers having a smull circulation tkuin iR alloW<' 
ed on the Scientific American. 

For rates see top of first column of this page, or ad^ 

MUNN &: CO., Pnblishers, 

361 Brondway, New York, 




Corrngated Copper Gaskets 

(patented), nBed in place of rabber or othei 
destructible packlniicB for coonectiDfc flangt 
pipes, cvlinder heads, steam chests, eto< 
This gasset is not injured by steam, oil, oi 
acid solatiom. U. S. Blbieral Wool 
Company, 89 (Tortlandt St*, X. T. 
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RADII OF CURVATURE GEOMETRI- 

ually considered. By Prof. C. MacCord, Sc.D.— Explana- 
tion of a new method of determining the radii of curva- 
ture of many plane curves by very simple graphic con- 
struction, the proposed mode of operation being based 
upon the fundamental ideas of regarding a line as gen- 
erated by the motion of a point, the tangent as tbe di- 
rection of that motion at a given Instant, and the normal 
also as a line in motion. With 12 figures. Contained In 
Scientific American Supplements, Nos. 537 and 
538. Ten cents each. To he had at this office aad 
from all newsdealers. 




BarnesV Foot-Power MachiDerr* 

Complete outfits for Actual Workshop 
Business. Read what a customer says: 
"Considering its capacity and the a<v 
curateness of your No. 4 Lathe. 1 do 
not see bow it can be produced at sn6h 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel ^ 
little tired as if I had been walking 
around." Descriptive Catalogue ana 
Price List Free. w.P.&Johk Barkbs 
Co. Address 1999 Main St.. Rockf ord.lU^ 



NAVAL ARCHITECTURE.^AN EST- 

teresling review, by Mr. R. Duncan, of the proRresB 
that has been made in this branch of science during 
the last fifty years. Contained in Scientific AmbbI- 
CAK Supplement, No. 589. Price 10 cents. To be 
had at this office and from all newsdealers. 



/.r^7miGHT&SLACKBARR[LM^CHlMED. 



ju A SPECIALTY LL.-.^.^ 

)hngre:enwood &cf 

ROCHESTER N.Y. 



SINKING MINE SHAFTS.— DE- 

scrlptlon of Mr. Poetsch's'method of sinking mine shafts 
in watery earth by means of freezing. Wtth 2 engrav-. 
ings. Contained in Scientific American Supplement 
No. 537. Price 10 cents. To be had at this office an4 
from all newsdealers. 




Tross Hoop BriTing. 



BARREL, KEB, 

Hogrshead) 

AND 

STAVE MACHINERY. 

Over SO rsrletles manu- 
facture d tsj 

E. & B. Holmes, 

BUFFALO, N.Y. 



[filMiraWHl® GARY Sd M OEM (ft) 
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CUEK'S NOISELESS RUBBER WHEELS 

No more Splintered Floors. 
Different Styles. Catalogue Free. 

GEU, P. CI.ARK, 
Box L. WludMr liocfca, Gt. 



TDNNEL FOR FOOT PASSENGEBS LN 

Stockholm.— Descrtption of a difficult piece of tunneling; 
in which the freezing method was applied with success, 
With 7 figures. Contained in Scikntific American 
Supplement, No. ,'S4!i. Price 10 cents. To be had at 
this office and from all newsdealers. 
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Edwards' Works on the Steam Engine 

Modem American Murine Ensrines, Boiiers and 
Screvr Propellers. Their Design and Construction, 
showing the Present Prantice of the moat eminent 
Engineers and Marine Engine Builders in the United 
States. By Emory Edwards. Illustrated by 30 large 
and elaborate plates. 4to, . . 95*00 

The Practical !?)reani Kiiffineer^t' Guide in theDe- 

sign Construction, and Management of American Sta- 
tionary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons, and Rings, Safety Valves, and Steam Gauges. 
Fot the use of Egineers, Firemen and Steam Users. 
Illustrated by 119 engravingfi. 4S0 pages, 12mo, $'^.50 
A CntliecliiMin of the Oiarine Steam Eneine. For 
the use of Engineers, Firemen, and Mechanics. A 
Practical Work for Practical Men. Illustrated by 63 
engravings, including examples of the most modern 
engines. Third edition, thoroughly revised, with 
much new matter. 12mo, 414 pages, . $t2.00 

Modern American l^ocomotiTe Eneines. Their 
Design, Construction, and Management. Illustrated 
by 78 engravings, l^mo, S83 pages, . . S'-2*00 

|^"The above or any of our Boolca sent hy mail, free of 

postage^ at the publication prices, to any address in tne 

vxyrJd. 

t^~Our new Catalague of Practical and Scientific Boolca, 
96 pages, Svo, as well as our other Catalogues and Circulars, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part 
of the world ttiho wiU furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
81{ WfLlnut t!^treet, Philadelphia, Pa., [J. S. A. 



Hie Teclino-Illieinical Sseeipt look: 

TheTechno-Chemical Receipt Book. 

Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckler, Eisner, Heintze, Mierzinski, 
.Taeobsen, Roller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Bldena, Prussia, and William H. Wahl. Ph. 
D. <Heid.). Secretary of the Franklin Institute, Phila- 
delphia, author of "' Galvanoplastic Manipulations." Il- 
lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
let cloth, gilt. Price $'i, free of postage to any address in 
the vjorld. 

t^~A circular of 32 pages, shovHng the full Table of Con- 
ttntsofthis importam- Book, sent by mail, free of postage 
to an/y <me in an/y part of the World who will furnish his 
address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importors, 
810 Walnut St., Philadelphia, Pa., U. S. A. 



The Boomer & Boschert Presses 




Leather Press. Oil Press. Liard I'ress. lialiner Press. Cider Press. 

We make a great variety of Presses, both screw and knuckle .jgint, with powers of from 50 to 700 tons, with 
movement of platens from one inch to sii feet or more, to work by hSmJ or power, and at any speed required. 

BOOMER & BOSCHERT PRESS CO. 

155 WEST WATER STREET, 
SEND FOE CATALOGUE. SYRACUSE, N. Y., U. S. A. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and suppiy at short notice and lowest rates. Stone and Ore Crushers, con- 
taininK the invention described in Letters Patent issued to Bli W. Blake, June 15th. litog, togeth- 
er with New and valuable Impko vements, for which Letters Pat ent w ere granted May 11th 
and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, tor the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and Englan d. , . - „ 

FARREI. FOUNDRY AND MACHINE CO , JVIanufrs., Ansonia, Conn. 
COPELAND & IIACON. Axents, NEW YOltK. 



SHAFTING, PULLEYS, 



HANGERS, AND GEARING. 

Get eHtliuate tVom Christiana Machine Co., 
200 No. 4th Street, Phlla., Pa., before orderlnip. 




VamaMePatent 
For Sale. 

Thia reversible 
Plow guaranteed 
to work in any 
soil. Patented for 
17 years. Address 
for full particu- 
lars, 

H. C. Sattler 

KIBKWOOD, 

no. 



PATCyT J'ORSAl.E. THE ADAMSON CO., 



Patent Solicitors, Muncie, Ind. 




CEO. W. MARBLE, Sole Manu- 
facturer of THE ACHE WKENCII. 

The best made, all steel, and warranted, 8 sizes. 

28 to 32 South Canal Street. Chicago, U. S. A. 



$ 



FECIAL MACHINER 

For Grinding and Polishing 



Y 



Hannfaetiired by The Somersworth Maehine Co., 

XS. Zl. "XJ^r .A.H.H, .A.s*-f 
164 Lake Street, CHICAGO. 

Write for Circulars. 



I 



Mineral Lands Prospected. 

Artesian Wells Bored. Superior Stationary En- 

finea, s^peciolly adapted to Electric Light purposes. 
luilt by PA. Diamond Drill Co., Birdsboro, Pa. 



I 



INVENTIONS OR PATENTS. 

Any person having a new invention or patent for 
America or Exrope, and desiring financial aid, may ob- 
tain money by writing and stating the following ; De- 
tailed description of invention, terms proposed, date of 
patent. Address Box 356. New York. 




./ 



PATENT 

QELT LACE 

GUARD. 



No manufacturer using fast running belts can afford 
to do without this useful device. Patent for sale. Ad- 
dress, W. D. SCOTT &: CO., 

Denver, Colorado. 



rOR SALiE. Patent No. 361,093. Has no rival. Ad- 
r dress J, H. SMITH, Little Kock, Arkansas. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplemen^t can be had at this office for 
10 cents, Alsc> to be had of newsdealers in all parts o^ 
the country. 



THE CHEBPEST AND BEST : 



,6? PARK PLACE, NEW YORK 



USEFUL BAGS AND HOW TO MAKE 

them. A paperby J.T. Humphrey, giving fuUdlrecttons 
for making hand, brief, cndiet and other ba^s from 
leather, with four illustrations. Contained in Scien- 
tific American Supplement, No. 5«1. Price. lO 
cents. To be bad at this office and from all newsdealers. 



A fl E NTS '^^^.'-*^^.'?-V .„?,»51P'6 A^e. STAND- 



ARD NOVELTY CO. Salem, Mass. 



I FINE TOOLS DriUs', Braces; 



(^liucks, 

■ ■ ■« ■■ ivrwHw ifMiiB, BraceH* 

[®1 8mnll EnRine CRBtina:^* Tools of all 

kindsfor Metal andWood Workers, Scroll 

isaws, I'aney Woods. liight Hardware, Novelties in Nick- 
el and Brass. Send 4c. stamps for large illustrated price 
list. The JOHN WILKINSON COMPANY, 

77 State Street, Chicago, 111. 



W 



AUTEn Tn BIIV stamping battery for 
HniEU lU PUI powderingRaw Bones 
or any other machine making raw bone meal in 
large quantities. Addres s 

CUMBERLAND BONE CO., Boothbay, Me. 



MessrH, Robing & »!ton, M.I.C.E. and M.I. Mech. 
B., of Crosby Hall, Chambers. London, B.C., are open 
to undertake the Representation of Ii'irms exhibitine at 
the forthcoming American Exhibition in London. 



GQNSUMPTION 



I Throat, Bron- 
I chialandLun^ 

_- AFFECTIONS 

fcrely cured. We have been successful in treating over 
ten thousand cases, and to convince all of the efficacy of 
our Temedies we will s€sid sample bottles free with treat- 
ise and directions for hrane treatment). Give express 
•t&ce. DR.NOETLIN&&CO.,EaBtlIamptoB,Gouifc 



DYKE*8 BEARD EtIXIR 




LSlk=^^L$'0O.0O. Price per Pig. MtUed Bad hmU 
r ..l..r. UMITH UFQ. CO., PAlATlHE. ILIA 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES Ui ELEVATORS 



I>IlO VI HENCE, 11. I. 



^ _?8SDEAF 

Peck's Patent Impboved CtrsmoNED Eab Drums Perfcftij 
Bestore th« Hearinf, and perform the work of the nattu^l 
dram- Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
Illustrated book with testimonials, FREE. Addressorcallon 
F. HISCOX, 8^ Broadway, New Y ork. Mention this paper. 



PI I ^? ^2. IiislantreUef. Finalcnreaad^erar 
I kEs^^B returns. Ko inaelicacy. Nether 
knife, purge, salve or suppository. IJver, kidney 
and all bowel troubles— especially constipation-^ur- 
ed like magic Suffererswill learn of asimple remedy 
iree,byaddreBSing. J. H. REEVES, 78 Nassau St., JJ.Y. , 



FaMts ii Brazil ai Heilco. 

Until quite recently, considerable difll- 
culty has been experienced by inventors 
in obtaining patents in both Brazil and 
Mexico. The requirements of the officials 
of these countries caused much bother 
and delay, and the expenses of a patent 
corresponded there-with. 

But there no longer exists that trouble 
and delay in obtaining patents in either 
country. The proprietors of this paper 
have perfected arrangements with resi- 
dent professional gentlemen in both 
countries, Brazil and Mexico, which en- 
ables them to obtain patents within 
reagonable time and at reasonable cost. 

These two countries embrace ah enor- 
mous area of territory, and makers of im- 
proved machinery and implements are 
now finding a market for their products 
in those countries. 

The cost need no longer deter inventors 
from obtaining patents in either Brazil 
or Mexico. 

For further information address 
MUNN & CO., 
Proprietors ScnaJTmo American, 
361 Broadway, New York. 



OTTO GAS ENGINE AGENCY, NEW YORK, 

A. C. MANNING & CO., 47 Dey Street, 

Removes on May 1st to 18 VESEY STREET. 



Shafting and Gearing,T^^.Vi?.Maohinery,|%^M«gj^£; 



Cutler's Pocl[et Inhaler 

AND CARBOLATE OF IO- 
DINE Inhalant. A cure 
for Catarrh, Bronchitis, 
Abtbma and all diseases 
of the Throat and Lungs 

—EVEN CONSUMPTION— if 

takeu in season. It is the 
King oi' Cough Medi- 
cines. A few inhalations 
will correct the most Offensive Breath. Carried as 
handily as a penknife. This is the only Pocket In- 
haler approved by Physicians of every school, and en- 
dorsed by the Standard Medical Journals of the 
world. OVER 4UO.00U IN t8E, Sold by Drug- 
gists for $1. By mail $1.25. 

W. H. SWITIl 4fe I;Om Prop's, 
410 IVIicliignn 8treet, Uiiffalo, N. Y. 




Tie Board ol Trade at sismokin, PenDsylvania, 

is prepared to offer inducements to manufacturing en- 
terprises to locate in the town. Population 15,000. and 
three lines of railroad. Located in the anthracite coal 
region. Correspondence solicited. Address 

D.'S. SOLLENBERGER, Secretary. 




Phosphate 

MILL HACHINEBI 



Shafting and Mill Gearing 

manufactured by 

WALKER & ELL.IOTT, 

Wllminetoni Del., 

U. S. A. 




WITIIERBY, RUtiG & RICHARDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co., Worcester. Mass. Send for Catalogue. 



A nlinnfnn FELT works, lOlMaidenLane.N.y., 
ANI hS I N M'f'rs. Asbestos Plaster and HAIB Felt. 
UUUUULUU Boiler and Pipe Coverings. Asbestos ma- 
terials of all kinds m't'gd and applied. Estimates given. 



EDUCATION OF THE AMERICAN 

Citizen.— A lecture by Prof. R. H. Thurston on the 
theme: "How may we best aid in those mighty social 
movements and those tremendous political changes 
which mark the mighty progress of the race toward a 
better and a more proBperous future ? " Contained in 
SciRNTiFic American Sttpplemknt, No. 5'i4. Price 
10 cents. To be had at this office and from all news- 
dealers. 



HISTORY OP THE ELECTRICAL ART 

in the U. S. Patent Office.- By C. J. Klntner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
Scientific American Supplement No. 544. Price 
10 cents. To be bad at this office and from all news- 
dealers. 



OF THB 

for issr. 

The Most Popular Seieiitific Paper Ii llie World. 

Only S3.00 a Venr, inehuling Postnffe. Weekly. 
5t£ Numbers a Veai*. 

ThiH w^iilely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M ii chinery 
New Inventions, Novelties in Mechanics, Manufiictures, 
Chemistry, Electricity Telegraphy. Photography^ Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes or ■{eadei's find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instrnctlre- 
reading. It is promotive ot knowledge and progress In 
every community where it circulates. 

Terms oT Subscription.— One copy of the Scien- 
tific AitiERiCAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three ilollnrs by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.- One extra copy of the Scientific Ameri- 
can will be supplied gT&tisfor every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

:^^"C73^T3^T cSc CO., 

361 Broadwayy New York. 



WEncyclo- ■■ Diamond ■ Book free, ■ 
pedia of T| Drills andT 25c. for T 
700 Engrav k Lightning | mailing it. I 
ines of fa Hydraulic I .American I . 
WELlU WELL UVellVorks,U 
TOOLS, ^B Machines.^! Aurora, lU, ^M 



NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and i)amphlets.has been recently improved 
and prico reduced. Subscribers to the Scientific Am- 
ERicAN and Scientific American Supplement can bt 
supplied for the low price of $1.50 by mall, or $1.25 at the 
offlee of this iiapei Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN & CO., 

Publishers ScuL-^TUnc Ambkican 



OIL WORKS MACHINERY 



Manufacturers of Hydrostatic Presses 

and General Machines. 

WH. TATLOR ft SONS, 

23-39 Adams 8t., Brookly d, N. T. 



VUIiGAIfflTi: EMERY lATHEEIiS. 




Made SOLID of the Celebrated 
W^EIiLINGTON MII^LS ERIERY. 

SUPERIOR foALL OTHERS. 

Thousands of manufacturers testify to its being the Stroiis- 
estf most Durable, and Healthiest Emery wheel made 

• CUTS COOL and FREE. 

A SAFE WHEEL.=^^= 



LaTge Wheels made on Cast Iron 
Centers if desired. 



NEW YOEK BELTIN& & PAOKINfl CO., 

Sole Manufaetarers. 

Warehouse: is Park Row, New York. 



ICE & REFRIGERATING 



MHChines. York Pa. 
tent. VOIIK AIFG 
CU.. York, Pa. 



Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific American, hut is uniform therewith 
in size, every number containing sixteen lar^e pages. 
The Sciicntcpic American Suppliemknt Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all rhe principal departments o^jTscience and the 
Useful Arts, embracing Biology, Graclos^y, Mineralogy* 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and RaiJway Engineering, IMining, 
Ship Building, IVlarine Engineering, Photogrnphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Enoineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada. 15.00 a year, or one copy of the Scientific AM- 
BiiiCAN and one copy of the Supplemicnt, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN 4^ Co., 361 Uronflwny, N. Y., 
Publishers Scientific American. 

To Koi-eisn {Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to snb- 
scribers in Great Britain India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, BracU, 
Mexico, and all States of Central and South America 
Terms, when sent to foreign countries, Canada ezeevt*4, 
|4.vold. for Scientific Amicrican. one year; »9.lold 
for both Scientific Amrbican anl Si-ppl-^m^nt for 
o*ie rear. This Includes pcstaset whleb w^ l>*7* RndH 
bf oostal or express money order, or iM^ to order of 
MUNN & CO^ att Broadway, Now T«At 
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"^fCi^Pcrfteemcnffii. 



Inside Page, each inBcrtlon ^ - ■ 75 cents a line. 
Back Page each insertion - • - $1.00 a line. 

The above are charges per agate Ime— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




"f.!SH0RT""5'«WA^ 



i Ac/dress : The American Writing 

Machine Co., Hartford, Conn,; 

New York Office, 237 Broadway, 



STEEL GUNS, GUN METAL, GUN- 
powder, etc. A paper by G. W. Summer, Commander, 
tr.|S. N., treating of the relative merits of different ma- 
terials used in f^un making, describing the peculiarities 
of the Whitworth system of artillery, and discussing the 
subject of slow-burning gunpowder. Contained in 
Scientific AMERICAN supplement. No. 589. Price 
10 cents. To be had at this ofQce and from all news- 
dealers. 



^1 



^THE ONLY 6EWi}TNO _fcJ 



UNEQUALLED for CEMENTING 

wood, glnsH, china, paper, leather, Ac. Always 
for use. PTonmt,nced strongest glue known. 



■ ~-T^-- - --Jyi-r» MEDALS. 

lUSSI&V/6m6ntu0l]Si>mpIe20c'Btamp8 




STEEL CHAINS.— DESCRIPTION OF 

Mr. Oury's process Of manufacturing steel chains from 
solid bars of steel, Trithout weMin^. With 7 figures. 
Contained In Scientific Amehic^an suppi.ement, No. 
580. Price 10 cents. To be had at this office and from 
all newsdalers. 



- - - ^ -^ BEST and most REI^I- 
pi Cfwrnin ^=3 able for swift running. 

LLtU I KiU ^ chas. A. Schleren & Co. 

LEATHER BELTING ^^^ Ferry St., New York. 

- - - - - - --^ 86 Federal St., Boston. 



GENESIS OF THE ELEMENTS.— A 

review of Mr. Crooke's theory of the subject. With one 
illustration. Contained in scientific American fetrp- 
PLEMENT, No. 589. Price 10 cents. To be had at this 
office, and from all newsdealers. 



TranBmisslon of Pon'er. 

a us pie nsion Brlds:e8, 

T ra m w a y 8 , 

and other applications of 



WIRERDPE 



Trenton Iron Co. 

WORKS and OFFICE, TRENTON, N. J. 

New York Office— Cooper, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office— 22 and 24 North Fourth Street, 

-.^- — . . - — — — 

X x<r f o xc ss .A. Of X orr 

For Utters of Steam FuiiipH. 

' Van Suzen's Patent Steam Pump 

C No Packinsr or Oil, ) Is 

. Requires < No Repairs or Skill, > Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid ; ever 
I ready; no moving parts ; all brass; can- 
r not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheai> Pumps made 
of Iron ; all sizes to 6 inch discharge ; 

f>rices from $7 upward : capacities from 
Ions per hour. State for what purpose 
wanted and send for Catalogue of *' Pumps." 

VAN OUZEN *fc TIFT, Ciucinuati, O. 




DRIVING-BELTS.— A PAPER BY 

John Tullis, discussing the comparative value of various 
kinds of belting. Main driving-belts. Patent leather 
chain belting. Half-twist belts. Cotton belts. Leather 
ropes. With 3 engravings. Contained in Scientific 
AMERICAN Supplement, No. 50*J. Price 10 cents. To 
be had at this office and from all newsdealers. 




Mention this paper. 




PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

Intkialineof business they have had forty-ime yean' 
experience, and now have uneqtuiled facilities far the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. alsoattend to thepreparation of Caveats. Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Rnissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
Aents, etc. 

^P'e also send, free of charge, a Synopsis of Foreign Pa- 
tent Jjaws, showing the cost and method of securing 
-patents jq all the principal countries of the world. 
mUNfv &, CO., Solicitors ot Patents, 
361 Broadway, New York. 

BRANCH OFSircBS.-No. 622 and 634 F Street, Pa- 
ClflC Bulling, near atu street, Washington, D. C. 



Remarkable Success!! 

DR. scons GENUINE ELECTRIC BELTS 



Probably never since the 
Invention of Belts and 
Supporters has so large a 
demand been created as 
now exists for Dr.Sscott's 
Electric Belt. Over sev- 
enteen thousand people in 
the city of New York alone 
are now wearing them dai- 
ly. They are recommended 
by the most learned physi- 
cians in the treatment of 
all Male and Feinnle 
Weakness. NerVoua 
and Uenei'al Debility, 
IChenmatism, I'ai-aly- 
Bis* Neuralgia, 8cinti- 
ca. Asthma, Dyspep- 
sia, Erysipelas. Ca- 
tarrh, Piles, Epilepsy. 
Pains in the Head, 
Hips, Back, orljimbs* 
Diseases of Spine* 
Kidneys* l^irer, aad 
Heart. It quickly re- 
stores impaired circu- 
lation. 

There is no waiting a long 
time for results. Electro- 
magnetism acts quickly; 
generally the first week, 
more frequently the first 
day, and often even during 
the first hour they are 
worn their wonderful cur- 
ative powers are felt. 

The mind becomes ac- 
tive, the nerves and slug- 
gish circulation are stimu- 
lated and all the old-time ] 

The following are repre- 
sentative Testimonials 
of the thousands we are 
receiving. 

2121 Henrietta St., Phila. 

Dr. Scott: Your belt has 
cured me of rheumatism 
of and around the kidneys, 
which medicine hurt failed 
to help. W. H. UPJOHN. 



PRICE 
S3.00 




health and good feeling 
come bacit. Tiiey are con- 
structed on scientific prin- 
ciples, imparting an exhil- 
arating, health-giving cur- 
rent to the whole system. 
The celebrated Dr. W. 
A. Hammond, of New 
York, formerly Surgeon- 
General of the U.S. Army, 
lately lectured upon this 
subject, and advised all 
medical men to make trial 
of these agencies, describ- 
ing at the same time most 
remarkable cures he had 
made even in cases which 
would seem hopeless. 

Price $3.00 on Trial. 



These Belts are for sale 
at drug stores* but if not 
in your immediate Ticin- 
Ity. send direct to Dr. 
HCOTT, 842 Broadway, 
Kew Vork. 



Ench is stamped with the 
name Pall Mall Electric 
Ass'n of Ijondon* 



We will send either 
Gent.'sor Lady's Belt on 
trial, post-paid, on receipt 
of |3, guaranteeing siife 
delivery. State size waist 
when 0- -^ering Lady's Belt 
Remit money order or 
draft at our risk, or cur- 
rency in registered letter. 
Address GEO. A. SCOTl', 
84^ Broatlway, cor. 
13th St., New York. 
For sale at all drug stores. 
Take none but Dr. Scott's 
Genuine. See name is on 
theboxandbelt. Al^vays 
mention this paper. 

Call and exiiraine our 
goods, cor. Broadway and 
13thSt.,ovRr Star Theatre. 



Handsome Sateen Belts at $5.00* 



Eobinson Bk., Kob'son,Ill. 
The sixth Belt received, 
and is satisfactory. Their 
quick cures of rheumatism 
liver and kidney troubles, 
and debility are wonder- 
ful. It gives me pleasure 
to recommend them to 
suffering friends. < A. P. 
WOODWORTH, Cashier. 



Dr. Scott's Electric Suspensory, tlie Genuine Article, $5. 



Baltimore, Md. 
Intense nervous debility has 
been my trouble for years. Phy- 
sicians and their medicines did 
not help me. I finally derived 
great relief from Dr. Scott's Elec- 
tric Belt. L. H. MILLER. 
East Berlin, Pa, 
Tour Belt has cured me of In- 
somnia and nervousness, and has 
also had wonderful effect on Neu- 
ralgic affection of the chest. 

B. SELL. 



Cedar Falls, la. 
This Belt has done me more 
good in a short time than all the 
medicine I ever took, 

E. W. MEADE. 
Houston, Mich. 
Dr. Scott's Electric Belt has 
cured my brother of severe backi 
ache from which he has suffered 
eight years. My father, 70 years 
old, could not walk 100 yards; 
after wearing the Belt one month 
be walked nine miles without 



resting. Your goods are thor- 
oughly reliable. 

ALBERT KRUG. 
Peoria, III. 
I suffered from kidney, liver, 
and nervous troubles for twelve 
years. Br. Scott's Electric Belt 
entirely cured me after all other 
remedies had failed. His Elec- 
tric H.Tir Brush has cured my 
Neuralgia, 

C. W. EORNISH. 



Dr. Scott's Electric Corsets cure and prevent sickness, $1, $1.50, $2, and $3 
Db. Scott's blkctric Chest Pbotectob, *a. Dr. Scott's Electric Flesh Brushes $3 
Dr. Scott's Blectbtc Hair Brushes, $t $t50, |2 and $3. Dr. Scott's Electric Insoles, 50 c^. 
10>00p agents wanted, gmck sales, liberal pay* satisfaction ffuaranteed. 




Tk Original Unviilcanizei Pa4inE 

CALLED THE STANDARD-/^' '"'"'^^'"""°«''^"'"* 



all others are compared. 

Accept no packing as JENKINS PACKING unless 
stamped with our '• Trade Mark." 

in John Street, N. T. 
106 Milk Street, Boston. 



RICE AUTOMATIC CUT-OFF ENGINE. 




Self-Contained. Sensitive Governor. 

Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy, 

Gold Medal Cincinnati Exposition, 1884. 



THE JOHN T. NOYE MFG. CO., 



AFF^ Fire and Burglar Proof 

^k n I k V Safes for aU purposes. Bank and 
■9 Safe Deposit Vaults, Vault Doors, &c. Esti- 
mates and drawings furnished. 
DlEBOL,l> SAFE AND LOCK COMFANV, 
W. H. BOTLBB, Gen'l Agent, 79 Duane St., N. Y 



THE DINGEE &"CONABD GO'S 
■ BEAUTrFDIi ETEK-BIiOOMINO 




For 18 Years mir Great Specialty has been 
growing and distribntine ROSES. We have all the 
liatest Novelties ana/Sn««« atandardaorts in differ. 
entsizesandprioestosuitaU.WesendsTROSO.VieOB- 
OCS PLINTH safely by mail or express to all points. 

3T0 12 PLANTS «R|_ *?|oMg 

OarNewtrUide,88pp.,deBcribes nearly 500tineBt 
Tarleties of Roses* the best Hardy Shrubs, & 
CliinblnK Tines, and New and Rare Flower 
Seedsi and tells how to grow them— FREE 
Address THE DINCiEE tfe CONARD CO., 
Bose Growers, Wext GroTOi Chester Co> Pa. 



AMATEUR SMITH'S WORK.— A CON- 
densed description of the various smith's tools and 
their uses, together with a few practical hints on the 
management of iron and steel. With 62 figures. Con- 
tained in SciENTiPic American Supplement, No. 
SSH. Price 10 cents. To be had at this office and from 
all newsdealers. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Sendf orl-iists. 

HATSID, BURR & CO., 
614 and 616 Market St., Philadelphia. Pa. 



THE COPYING PAD.— HO W TO MAKE 

and how to uae ; with an engraving. Practical directions 
how to prepare the gelatine pad,,aikd also the aniiine ink 
by which the copies are made ; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this oflace and by all 
newsdealers in all parts of the country. 



I New Catalogue of Valuable Papers 

contained in Scientific AMhniC-AN supplement, sent 
freeof charge to any address. 

MUNN & CO., 361 Broadway, N Y 



THE STANDARD. 




Samplesand illustrated Pamphlet "Steam Saving and Fire-Proof Materials" Free by Mail. 

H. W. JOHNS MANUFACTURING CO., 

SOLE lUmiPAOTUBXBS OF 

H.W. Johns' Fire »nd Water-Proof Asbegtoa Booflng, Sheathing, Building Felt, 
Asbestos Steam Facltingg, Boiler CoTarlngg, Koof Faimts, Fire-Froof Faints, etc. 
VULCABESTONi ^oaldedFiston-BodFa«klng,Biiig8, Gasket*, Sheet Facking, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. """<>•■ ^£jj^«»lfhia. 



95 MILK ST. BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

Th transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

^- 
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Thb Scientific AMBRicAisr Archi- 
tects' AND Builders' Edition is issued 
monthly. $3.50 a year. Single copies, 35 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with degant plates in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen- 
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end' 
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer- 
age, Piping, Lighting, Warming, Venti- 
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex- 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi* 
tectural publication in the world. Bolfl 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Building Plans and Specifications. 

In connection with the publication of 
the Building Edition of the Scientific 
American, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 

361 Broadway, New York. 
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